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Let’s Sweeten the Pot 


ae A man’s automobile doesn’t do him 
much good so long as it is in the garage most 
of the time. His radio gets him nothing if he 
doesn’t turn on the switch. The awnings and 
screens for his house afford him no protection 
when they are in the attic. He must supply 
current to his electric refrigerator, or it’s just 
a storage box. All of which means that he 
profits or pleasures from his possessions in pro- 
portion to the amount of use he insists upon 
getting from them. 


A man may belong to an engineering 
society or a town council. If he never goes to 
the meetings he gets nothing. If he goes, but 
never says anything, he gets something, but not 
enough. If he joins in discussions, throws ques- 
tions into the pot, serves on committees, he gets 
returns proportionate to his participation in 
practically every instance. 


An industrial plant may close its doors 
and bar its windows to the visitor, or it may 
throw both open and invite the closest inspec- 
tion, as most American plants do. The plant 
having something so good that it must be kept 
behind closed doors may be looking at things 
from too close a range. Possibly the unbiased 
vision of the visitor may see just the touch 
needed to make of something good a something 
that is fine. 


Engineering societies, plant commit- 
tees, foremen’s clubs, trade and business associa- 
tions are organized for the interchange of 
information. American industrial prosperity 
proves the wisdom of the policy. By inter- 





change of information answers to common 
problems are found quickly and without waste. 


There are certain problems common 
to maintenance in all plants. For example: 
What shall be the maintenance policy? How 
much maintenance work should be let to con- 
tract shops? Should the head of the mainte- 
nance department have the right to question 
orders for maintenance work? Should moving 
be classed as maintenance work? What should 
be the size of the maintenance crew, and by 
what yardstick shall it be measured? There are 


many others. 


If enough of the men charged with 
maintenance duties could be gotten together to 
discuss these questions some fine recommenda- 
tions would be forthcoming. But there are 
physical limitations to such gatherings. Indus- 
trial Engineering now offers a meeting ground 
whereon the discussions of these problems may 
take place. 


On the two following pages a plant 
engineer and a works manager discuss the ques- 
tion, “What Shall Be the Maintenance Policy?” 
Rather, they open the discussion. More in- 
formation is needed. How thorough the dis- 
cussion proves to be will now depend upon the 
readers of [ndustrial Engineering. You are in- 
vited to participate—to put something into the 
pot so that you will get something out. It’s just 
like being asked to make use of your automobile, 
radio, awnings, screens and refrigerator instead 
of just having them. Details of what you must 
do to sweeten the pot are given with the article. 
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Are You Ready for the Question ? 





Here is the first of a series of questions, each of which has at least two 


sides. A new question will be presented next month, and our read- 


ers’ answers to this month’s question also will be published. 


Write down your opinions and send them to the editor. 


Incidentally, answers published will be paid for. 


What Shall Be the Maintenance Policy? 


RANK FULLEGER and George Ship- 

man were pulling on their pipes as they 
sat in the lounge room of the Plant Engi- 
neers’ Club of an industrial city of medium 
size. Frank was a young man who had, 
only a few weeks before, been given the title 
“Plant Engineer.” Up to that time he had car- 
ried no title, though he had always thought of 
As yet 
he was not certain what all the shouting was about. 


himself as master mechanic of his plant. 


George Shipman was getting along in years. He 
had held many jobs in many plants, from oiler to 
works manager, a position that he was still hold- 
ing in a plant across the city from Frank’s. Per- 
haps what endeared George to his friends and 
those who worked for him, over and above his 
recognized ability, was his spirit of tolerance, his 
faculty for insisting upon having full information 
on both sides of a question before passing judg- 
ment. It was natural that the younger men in this 
industrial city should seek out George to talk 
things over with him. 


Frank was beginning to wonder if, at his plant, 
there was intention to make him the “goat,”’ if it 
proved necessary to have a goat, in putting into 
operation a policy of drastically reducing the non- 
productive labor. Looking after all electrical, 
mechanical, and building maintenance, as he did, 
as well as installation of equipment, protection, 
signal and cleaning systems, he realized that he 
was in charge of about 95 per cent of the non- 
productive labor. He was worried. 





‘““What’s back of all this, any- 
way, George?” he asked. “It 
can’t be that they think my gang 
is loafing. Every one of those 
fellows is on top of his job all 


“TI don’t know, Frank,” replied George Ship- 
man, “‘but let’s go back farther than that. Who 
issued the curtailment order?” 


“The president himself, I’m given to under- 
stand, though I got my orders from the works 
manager.” 


‘And were you told that the same amount of 
work had to be done by the smaller force?” 


‘No, I’m allowed to place orders with contract 
shops, up to $100. Above that, the financial com- 
mittee must approve them.” 


“T think I begin to see light, Frank, but let’s 
go a little farther. What’s the condition in the 
retail market for your product?” 


“Tf you mean how’s competition, I can tell you 
that it’s pretty close. We've got to give the cus- 
tomer plenty for his money. Everybody in our 
line does. It’s a case of give more for the money 
all the time, or cut price—and sometimes we do 


both.” 


‘IT don’t suppose there’s been an order to the 
production department to curtail ?” 
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‘No special order, I guess, George. But they 
don’t need any—they’re at it all the time. In fact, 
they must have a standing order to that effect.” 


‘‘Here’s another leading question: ‘Aren’t there 
a lot of things done in the name of maintenance 
that are unnecessary—hobbies, we might say, of 
the department heads?’ I don’t want you to an- 
swer that—it’s just a leading question. Now what 
are some of the things that are bothering you?” 


‘Well, George, I get your drift all right. I’m 
not set against the policy, but I wonder if we’re 
going to save much money. As a rule, it takes 
longer and costs more to get work done by a con- 
tract shop. The delay is worse than the cost. Then 
there’s the question of what men to lay off. Nat- 
urally I want to keep the best, but there are some 
skull-dragging jobs that they won’t want to do. 


And it’s going to mean a lot of overtime on emer- 
gency jobs—”’ 


“Paging Mr. Shipman—Mr. Shipman.” The 
interruption was in the form of a club attendant. 


“Guess that’s my wife, Frank. Can’t keep her 
waiting. Talk some more with you later.” 


George Shipman gone, Frank Fulleger decided 
to shake off his plant worries and go to a movie, 
feeling that old George had given him a lot to 
think about and was good for as much more. 


* * * * 


Yes, the interruption was opportune—for you, 
if not for Frank. It left much unsaid, and thereby 
gives you a chance to help make the answer to 
this question complete. Prepare your answers to 
discuss these questions: 





Under what conditions should all maintenance work be 


done within the plant? 


When should all of it be let to contract shops? 


When should it be split, and how? 


Does it cost more to get the work done in contract shops? 


Should there be a limit on the amount of the order that 
the maintenance department may place? 


Is much unnecessary work done by the maintenance de- 
partment just because the men are available? 


Should the management have explained to Frank why the 
new policy was adopted? If so, would Frank have had to 
spend much time explaining to the men? 
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Speed Controllers 


for Electric Motors 


more important methods of con- 
trolling motors will be discussed, 
with an explanation of each method 
and its advantages and limitations. 
Some of the more important types of 
control apparatus employing the par- 
ticular method under discussion will 
be described, as well as some of the 
typical applications. 
Rheostatic Control—This 


[ this and succeeding articles the 


is the 


best known method of control, and 
is perhaps the oldest in common use 
where power is supplied at a constant 
When the motor is started, 


voltage. 
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Fig. 1—The upper diagram shows the series 
connection of the starting resistor for a 
d.c. motor. The different sections of the 
resistor are short circuited by the successive 
closing of the corresponding contactors. In 
the diagram below a starting resistance is 
shown connected in series with the sec- 
ondary circuit of a wound-rotor induction 
motor. 


* * KX * 


resistance is placed in the circuit so 
that the voltage drop through the re- 
sistor limits the current taken by the 
motor ; as the speed increases the re- 
sistance is short circuited in steps. 

This method is easily understood 
and can be applied to any constant- 
potential power supply. The control 
itself presents no difficult switching 
problem. The resistor steps are 
usually connected in series as shown 
in Fig. 1 upper and lower diagrams, 
or they may be connected in parallel 
as in Fig. 2. This latter arrangement 
is sometimes better suited for motors 
having large starting currents, as it 
reduces the amperes carried on the 
starting notches. 

This method of control consumes 
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power, which is absorbed by the re- 
sistor and appears as a rise in tem- 
perature. The heat given off by the 
resistor may be objectionable and, 
when the motor is large and the 
starts are frequent, or the motor has 
its speed regulated in this way, a 
bulky and heavy resistor may be 
needed. 

The speed of a motor having re- 
sistance in series, changes with the 
load ; this method is, therefore, called 
a “varying-speed” control. 

When this method of control is 
used for hoists and other applications 
requiring better speed regulation at 
slow speeds, an additional resistor is 
connected in shunt with the arma- 
ture, as in Fig. 3, which causes a 
constant current to pass through the 
starting resistor, independent of the 
load on the motor; hence, the speed 
does not change through so wide a 
range as when only a series resistor 
is used. 

Practically every type of control 
apparatus is used with this method. 
The best known types are: 

(a) Faceplate, Figs. 4, 5 and 6. 

(b) Drum or cam. 

(c) Magnetic contactor, Fig. 7. 
(Sometimes the contactors are oper- 
ated by air pressure or by hand in- 
stead of by a magnet. 

(d) Liquid, Fig. 8. 

The faceplate-, drum- and cam- 
type controllers are sometimes mo- 
tor-operated, but in general mag- 
netic contactors are used for auto- 
matic control. Where speed control 
is required for the smaller sizes of 
motors, a faceplate is used; for the 
larger motors a drum or cam con- 
troller is employed, largely because 
these controllers are less expensive 
than the magnetic type and are satis- 





factory for many requirements. The 
liquid controller is usually applied to 
motors of 200- to 1,000-hp. or larger 
rating and is limited to use with the 
wound-secondary induction motor. 

Rheostatic speed control when 
used with d.c. motors is usually ap- 
plied to series motors, as these re- 
spond more readily to a change in 
resistance. Shunt motors can more 
readily have their speed regulated by 
field control. Sometimes motors are 
provided with a combined armature 
and field control. 

Squirrel-cage, a.c. motors may 
have a resistor connected in the pri- 
mary circuit during the starting 
period. Wound-secondary induction 
motors have the resistor connected 


Fig. 2—Sometimes it is advisable to employ 
a shuit connection for the starting resistor 
of a d.c. motor, as shown here. 














-——{ -——<—_— 


t+ 








2 —— eee 


Fig. 83—When good regulation of d.c. mo- 
tors is required at slow speeds, resistance 
is connected in series and in shunt with 
the armature. 


* * * OX 


in the secondary circuit and operate 
in a manner similar to a d.c. shunt 
motor with a small percentage of 
series winding. 

Reactor Control.—This control is 
applied only to the primary of a.c. 
squirrel-cage or synchronous motors. 
It consists of a reactance coil, Fig. 9, 
connected in each of the circuits to a 
polyphase motor. The method of 
control is the same as with the pri- 
mary-resistance starter. The react- 
ance coil sets up a counter-voltage 
which opposes the line voltage and 
limits the current taken by the mo- 
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d.c. motors. 
ome of the details. 


tor. This control is more compact 
than the larger types of resistor 
starters and consumes less power 
than a resistor. 

The design of the reactor must 
be changed for different frequencies 
and different line voltages in the same 
way as an auto-transformer. The 
magnetizing current of a reactor 
takes an additional wattless current 
from the transformer, which de- 
creases the regulation of the latter. 

Auto-Transformer Control.—This 
method is applied to the control of 
a.c. squirrel-cage motors or self- 
starting synchronous motors and is 
usually non-reversing. In the earlier 
days this method was used for con- 
trolling crane motors of the squirrel- 
cage type having high secondary re- 
sistance, but it is now seldom used 
except for motor starting. 

The auto-transformer has a single 
winding per phase. A three-phase 


transformer may have one winding in 
each of the three phases, as in Fig. 
10, or two windings connected in 
In either case 


open delta, Fig. 11. 





Fig. 6 (Left)—Starting and speed regulating secondary rheostat for 
Rheostats such as this are used for controlling the sec- 


a. motors. 


ondary circuits of two- and three-phase wound-rotor induction motors. 
The resistor is designed to give 50 per cent speed reduction of the 
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Vig. 4 (Left)—Starting rheostat for series, shunt and compound wound 
As shown here, the cover has been removed to reveal 
The holding magnet at the right provides low- 
voltage protection by releasing the arm when voltage fails: the arm is 
then returned to the starting position by a spring. Fig. 5 (Right)— 





the transformer is made up as a com- 
plete unit. When the motor is 
started the ends of the transformer 
windings are connected to their 
proper supply circuits and the motor 
terminals are connected to taps on 
the transformer winding. These taps 
give 65 to 80 per cent of full voltage 
for motors up to 50-hp. rating. 
Larger starters have an additional 
tap giving 50 per cent of line voltage. 

The power taken from the line is 
transformed into a heavier current at 
lower voltage in the motor circuit. 
The only transformer losses are the 
resistance drop through the windings 
and the iron losses. 

This method of starting takes less 
power from the line than other types 
of reduced-voltage starting. There 
is little power lost in the transformer 
and the design is, therefore, compact. 
Taps can be taken out of the trans- 
former to give the choice of several 
steps. The power factor of the cur- 
rent taken from the line is not mate- 
rially affected. 

These starters require extra con- 


Regulator for starting and controlling the speed of shunt and com- 
pound-wound d.c. motors. 
and resistor, will provide 50 per cent speed reduction below normal by 
armature control, and up to four times normal speed by field control. 
A faceplate of the above type is used for the smaller motor sizes. 


motor at not less than 80 per cent of full-load torque. 
—tThis shows a reversing magnetic starter for d.c. motors. 
of starter provides inverse time limit overload and low voltage protec- 
tion, and dynamic braking. 





This control, which consists of a faceplate 


tacts in the starting position to con- 
nect the transformer windings to the 
line. In switching from the starting 
to the running voltage care must be 
taken not to short circuit any part of 
the transformer winding while the 
ends of the transformer are con- 
nected to the power supply. 

Control of this type is made both 
manual and magnetic. The univer- 
sal starter for the squirrel-cage 
motor was formerly of the manual 
type, Fig. 12, but more recently the 
magnetic type, Fig. 13, has come into 
general use and the full-voltage 
starter, Fig. 14, has superseded the 
transformer type for motors. up to 
10-hp. rating and in many cases is 
used for larger motors. 

Full Voltage Starter—This starter, 
Fig. 14, has been designated as a 
“linestarter,’” and “across-the-line 
starter’ as well as a “full-voltage 
starter.” It is used for squirrel-cage 
induction motors and self-starting 
synchronous motors. The starter 


consists of a magnet contactor, and 
a thermal overload relay. 





Fig. 7 (Right) 
This type 
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Fig. 8—Liquid slip regulators are used with large rolling mill and other motors, for 
both starting duty and in connection with a flywheel on the motor shaft for limiting 


the current peak on heavy loads. 


When a load peak occurs the regulator automatic- 


ally interposes additional resistance in the secondary circuit so that the resultant 


slowing down of the mctor will enable the flywheel to carry the peak. 


When the 


load again drops to normal, the secondary resistance is decreased until the motor 


picks up the load. 


This is the simplest and least ex- 
pensive form of starter for these mo- 
tors. It occupies less space and is 
lighter in weight than other types. 
It is, therefore, obvious that this 
method of starting will be used 
where the power supply permits. 

The principal limitation to the use 
of this method of starting is the large 
current taken by the squirrel-cage in- 


Ll; — 
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Fig. 9—Method of connecting resistors in 
the primary circuit of squirrel cage induc- 
tion motor to limit the starting current. 


* * * * 


duction motor when it is first con- 
nected to the line. This current 
drops slowly, so that excess current 
is taken throughout the entire start- 
ing period. The average value of 
the current during acceleration is 
about three times the full-load cur- 
rent. 

To overcome this disadvantage two 
types of motors are now available 
for full-voltage starting. The sec- 
ondary of one type of motor has a 
double winding, and of the other a 
very deep winding which operates in 
the same way. The winding nearest 
the surface of the miotor has rela- 
tively high resistance and is active 
during the starting period. Due to 
the high frequency in the secondary 
the magnetic flux does not penetrate 
the core and, therefore, the bottom 
winding has little effect. As the 
motor approaches its full speed the 
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secondary frequency becomes very 
low so that the bottom winding takes 
the load. This winding has a low 
resistance and gives the normal per- 
formance of the motor. Motors of 
this type can develop considerable 
starting torque with about two-thirds 
the current taken by a standard 
motor. 

Line starting has been applied to 
reversing service as well as for con- 
stant-speed drives for motors up to 
10 hp., but there are relatively few 
such applications, as the squirrel-cage 
induction motor is best adapted for 
non-reversing service. 

Full-voltage starting has been ap- 
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Fig. 10—Auto-transformer starter with one 
winding in each phase of a_ three-phase 
motor. When starting, switches 1, 2, 3, 4 
5 and 6 are closed. In the running position 
these switches are opened and switches 7, 8 
and 9 are closed. 


* * *K 
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plied to a few d.c. motors, usually 
of the series-wound or heavily-com- 
pounded types. At one time motors 
as large as 20 hp. used on ventilating 
fans in mines were designed to be 











started at full voltage. However, in 
order to make this feasible it is nec- 
essary to sacrifice certain other fea- 
tures of the design. For this rea- 
son full-voltage starting of duc. 
motors, other than those of small 
horsepower, is not used except in a 
few special cases. 

Inasmuch as squirrel cage induc- 
tion motors are used so widely, it 
may be well to discuss in some detail 
the types of starters best suited for 
use with such motors. In this dis- 
cussion we must assume that the ap- 
plication is a suitable one for this 
type of motor. If the starting torque 
required is so high that it is neces- 
sary to apply full voltage to the motor 
we have only one choice: namely, a 
controller that connects the motor 
directly to the line. This type of 
controller is extensively used for the 
smaller sizes of motor, even where 
the starting conditions are light, as 
it is the simplest and least expensive 
starter for squirrel-cage motors. 
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Fig. 11—In some auto-transformer starters 
only two windings are used, connected in 
open delta. In this case switches 1, 2, 3, 4 
and 5 are closed in the starting position. 
In the running position switches 1, 3 and 5 
are opened and switches 6 and 7 are closed. 
Switch 2 remains closed in both the starting 
and running positions. 


* *K * * 


A reduced-voltage starter is some- 
times considered to be necessary in 
order to give a smooth, easy start. 
This may be the case for some appli- 
cations, but the starting torque of a 
squirrel-cage motor even at full volt- 
age is not usually in excess of 150 
per cent of full-load torque, and this 
torque does not build up suddenly; 
it takes time for the magnetism in 
the secondary to reach its full value. 
The problem is usually one of. being 
able to start the load, rather than a 
question of a too-abrupt start. 

In considering this question we 
must not confuse the characteristics 
of the squirrel-cage induction motor 
with those of the d.c. motor. The 
torque of the latter increases rap- 
idly as the starting voltage is in- 
creased, but the leakage factor in the 
squirrel-cage induction motor limits 
the starting torque so that it usually 
is considerably less than the “pull- 
out” torque. 

The usual reason for selecting a 
reduced-voltage starter for a squir- 
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rel-cage motor is to limit the demand 

on the power system during the 
starting period. The average induc- 
tion motor will take at least six times 
full-load current to start it at full 
voltage, and will develop about one 
and one-half times full-load torque. 
[f the starting conditions do not re- 
quire this torque, a reduced voltage 
can be applied to the motor terminals. 
The torque will then be decreased in 
proporotion to the square of the volt- 
age, and the motor current will be 
reduced in direct proportion to the 
\ oltage. 

Let us assume that the motor is 
started at 65 per cent of normal volt- 
age. The square of 0.65 is 0.4225, 
so that the starting torque will be 42 
per cent of 150 per cent, or about 
63 per cent of full-load torque. The 
current will be two-thirds of six, or 
four times full-load current. If a re- 
sistor- or reactor-type starter is used, 
the line current will be the same as 
the motor current. The transformer 
starter will take only 65 per cent of 
the motor current from the line, or 
less than three times full-load cur- 
rent, in the above example. 

As the motor increases in speed, 
the torque will first increase and then 
gradually decrease. Most applica- 
tions are started without load, so that 
the motor has only the friction load 
losses to prevent it from reaching 
synchronous speed. Let us assume 
that this load does not exceed 42 per 
cent of full-load torque. 

When this is the case the motor 
will accelerate to full speed, so that 
the change from the starting to the 
running voltage will give a current 
peak equal to full-load current. If 
the load on the motor at the time 
of changing from the starting to the 





Fig. 12—Manually-operated type of auto- 


starter with cover removed to show the 
thermal overload relay. Starters of this 
type are used with polyphase squirrel-cage 
motors that for any reason must be started 
on reduced voltage. 
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running voltage is equal to full-load 
torque, the current peak will be ap- 
proximately two and one-half times 
full load, but not so high as the start- 
ing current, nor will it last nearly as 
long. 

Open-circuit transition phenomena 
were thoroughly studied by R. E. 
Hellmund and others about ten years 
ago and the results of his investiga- 
tion presented before the A. I. E. E. 
His studies showed that the maxi- 





Fig. 13—In recent years the automatic or 
push-button control starters for squirrel- 
cage motors have come into wide favor. 
Time-limit acceleration is used with the 
starter shown here. 


* * #*K X* 


mum possible surge of current was 
not of importance in the smaller sizes 
of motors. Its value in the ordinary 
design of motors of 100-hp. rating or 
less can be neglected. 

The amplitude of this surge de- 
creases very rapidly and has little 
value after a few cycles, which is 
equal to a small fraction of a second 
on a 60-cycle circuit. Any effect on 
line voltage must have a_ period 
greater than one-fifteenth of a sec- 
ond to be visible to the eye: transient 
phenomena, therefore, are too fast to 
cause a noticeable flicker of the lights 
and can be neglected for standard 
motors of 100 hp. or less. The surge 
becomes important only with high- 
speed motors having a very low sec- 
ondary resistance. 

The auto-transformer starter, Figs. 
10 and 11, has been the standard type 
of starter used for induction motors 
since their introduction about thirty 
years ago. It was necessary then on 
substantially all size of motors on ac- 
count of the small capacity of the 
power systems; with the increase in 
the capacity of power systems the 
reduced-voltage starter is required 
only for the larger motors. It is 
now common practice to start 10-hp. 
motors on full voltage. 

The effect which the starting cur- 
rent of the motor has on the power 
system depends upon the percentage 


change of load. A large manufac- 
turing plant using several thousand 
kilovolt-amperes of energy usuaily 
starts much larger motors at full 
voltage. Many induction motors and 
synchronous motors rated in excess 
of 100 hp. are now being started suc- 
cessfully at full voltage. 

The reactance starter, Fig. 9, is the 
least desirable type of reduced-volt- 
age starter from the standpoint of 
the power system, as it introduces an 
additional wattless component which 
reacts on the transformer to decrease 
its voltage. Where the power supply 
is large and reduced-voltage start- 
ers are used used only to make the 
starting conditions easier, any form 
of starter will serve the purpose. 

In this connection, attention should 
be called to the Manufacturer’s and 
Fire Underwriter’s standard heating 
test for these starters. The test as- 
sumes that the average current taken 
by the motor during starting is three 
times full-load current. For testing, 
the starter is connected to the line at 
full voltage and the equivalent of a 
motor circuit connected to the re- 
duced-voltage side of the starter and 








Fig. 14—Magnetic type of full-voltage starter 


for squirrel-cage motors. With these start- 
ers the single or polyphase motor is con- 
nected directly to the line. Inverse-time- 
limit overload protection is secured through 
a thermal overload relay with two heating 
elements, one of which is connected in each 
of two phases, so that it provides overload - 
and single-phase protection for two- or 
three-phase motors. 


* * *K X 


adjusted so that three times full-load 
current will then flow in this motor 
circuit. 

The starter is then connected to 
the line for a fifteen-gecond interval 
every four minutes for one hour. 
At the end of this test the coils in 
the transformer starter or reactance 
starter must not exceed the tempera- 
ture specified in the A. E. S. C. rules. 
The resistance element in the resistor 
starter should also be within the tem- 
perature specified in these ‘rules. 
Control apparatus that does not meet 
this standard test is subnormal and 
should be applied with a great deal 
of care. 
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Here is a question that is puz- 
zling many plants. In this article 
the views of a president of a con- 
tract welding shop are given. Yes, 
he favors making use of the con- 
tract welding shop—naturally. Are 
his contentions correct or not? 

Industrial Engineering wants to 
present the other side of the ques- 
tion in a later issue. What is your 
opinion? You readers who are not 
running contract shops, let us have . 
your views. Write the editor; let 
him know what you think. From 
what you say Industrial Engineer- 
ing will be able to compile the do- 
your-own-welding story. 

After that, possibly the contract 
shop people will want to make re- 
buttal. There appears to be oppor- 
tunity for all of us to have a good 
time and to gather information. 


Shall We Do Our Own 











ACTORY superintendents and 
FH ites managers are coming to 

realize the growing importance 
of the properly equipped and well 
managed contract welding shop as an 
aid to effective and economical plant 
maintenance. They find it profitable 
to take welding problems to such an 
establishment, and experience has 
given thousands of them the confi- 
dent feeling that they will be fairly 
dealt with and will receive valuable 
suggestions as well as workmanlike 
results in return for any money thus 
expended. 

Some of the reasons why a well 
managed contract welding shop can 
give its customers a real advantage 
are quite obvious. The contract shop 
can usually afford to invest more 
money in welding equipment and 
training of welding personnel than 
the average manufacturer. To the 
contract shop, welding and _ allied 
forms of metal work are its principal 
business, and the management can 
therefore justify expense to equip 
with the very latest in welding appa- 
ratus and accessories. 

The personnel of the successful 
contract shop has the advantage of 
much practice on welding problems, 
and of supervision of men with a 
wide knowledge of welding. Usually, 
welders are each especially proficient 
in some particular branch of weld- 
ing. These men are called on to han- 
dle work for which they are espe- 
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cially adapted, which in turn gives 
them greater experience in handling 
their own special types of work. 
This is a real advantage to the or- 
ganization dealing with such a shop, 
an advantage that cannot be had in 
an organization the main business of 
which is along other lines. 

For instance, if a job calling for 
work in aluminum is sent in, there is 
usually available an operator espe- 
cially qualified. Aluminum has sev- 
eral peculiar welding characteristics 
which require experience for success- 
ful welding. 

The welding of heavy cast-iron 
parts necessitates considerable 
knowledge for its satisfactory accom- 
plishment. Preheating and annealing 
are often necessary for this type of 
work. There are, in every good con- 
tract shop, certain operators who, by 
virtue of their experience, are able to 
handle the most difficult work of this 
character with speed and efficiency. 

Bronze welding is applied to the 
welding of brass and bronze parts, 
the fabrication of brass pipe, and the 
repair of broken gray-iron and mal- 
leable-iron castings. This application 
is being used more and more 


Maintenance 
Welding 


or have it done by a 


Contract Shop? 


By M. HALLEN 


President Hallen Welding Service, Inc. 
Long Island City, N. Y. 


welding. It provides a method of 
joining dissimilar metals, such as 
cast-iron and steel plate. Bronze 
welding rod is also used to build up 
worn wearing surfaces and bushings 
which are then machined to size. 
The modern contract shop under- 
stands bronze-welding in all its 
phases and is able to say when and 
where it can be applied to the best 
advantage. 

Surfacing of iron or steel parts 
subject to severe wear or abrasion is 


‘another specialty of the contract 


shop. Special hard-surfacing, alloy 
welding rods, such as Haynes Stel- 
lite, are used. The process is ap- 
plied to such parts as dies, cams, and 
parts of conveying machinery. 

Most good contract shops special- 







BUILDING up worn 
teeth with Stellite, a 
wear and heat resist- 
ing alloy. 





throughout industry for the joining _,| 


of gray cast-iron parts. Cracked au- 
tomobile cylinder jackets may be 
easily repaired in this simple way. 
The heaviest cast-iron machine parts, 
when broken, are put back into serv- 
ice in a minimum of time by bronze- 
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OXY-ACETYLENE welding 
and eutting equipment 
mounted on a truck ready to 
“o anywhere. 







ize in the repair or fabrication of 


tanks and pressure vessels. The ex- 
perienced contract shop manager will 
understand the special technique of 
this important work. He will rec- 
ognize the necessity of the proper 
selection of plate and welding rod for 
best results. He will know the vari- 
ous tests to apply to completed units, 
and usually has facilities at his com- 
mand for making these tests. 

The scope of activities of the con- 
tract welding shop is broad. Usually 
the shop does but a part of its work 
within its own four walls. Most 
shops have a staff of men who oper- 
ate field welding units. These men 


will go anywhere within a radius of 
several hundred miles of their own 
shop to do emergency or routine 
work at the customer’s own plant. 
They answer all sorts of emergency 
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calls; do contract and sub-contract 
work; perform general repair work; 
and are ready to speed to your 
plant at a moment’s notice. Fac- 
tory owners have often been saved 
the necessity of costly shut-downs, 
due to the quick aid furnished by 
these flying welding crews. When 
a key machine in the production 
line breaks, the outside welding 
force is indeed a life saver. These 
traveling crews are frequently called 
upon to demolish obsolete machinery. 
They can install industrial welded 
piping, or reclaim heavy castings for 
a foundry. Water works or gas 
companies may call upon them to 
augment their own forces in laying 
a welded pipe line. 

There are many industrial plants 
today that employ hundreds of. weld- 
ers on production work. These men 


BUILDING UP GEAR TEETH. A typi- 
cal contract welding shop job. 


ANOTHER JOB for the contract welder—bronzeweld- 
ing a fire engine pump. 


are usually routine welders trained 
to a particular task. If a machine 
part should break in such a plant it 
may prove false economy to put a 
routine welder on the repair. An 
operator skilled on light work, for 
instance, would probably not be the 
ideal man to undertake the repair of 
a heavy cast-iron machine part. The 
contract welder, due to his varied 
experience, is the logical man to call 
in for this job. He can size up the 








A PREHEATING TABLE and ’gas torches. 


damage accurately, decide upon the 
correct procedure, put the proper 
operators to work, and save valuable 
time and money. 

Some manufacturers, who use 
welded component parts as minor 
parts of their assembled products, 
find it more economical to have the 
parts made in contract shops than to 
install their own welding depart- 
ments for the purpose. In each in- 
stance the contract shop can furnish 
a crew to help out. 

Factories that always have on hand 
work sufficient to warrant the estab- 
lishment of a central welding shop, 
and the maintenance of a plant 
welder, may, in spite of this situa- 
tion, have occasional need for out- 
side assistance. There is always the 
“difficult” welding job or the “differ- 
ent” welding job. It is such jobs 
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that prove the worth of the contract 
shop. The contract welder thrives 
on these “difficult” or “different” 
jobs. They are, indeed, his bread 
and butter, and he usually has a 
ready solution for each. 

Considering the subject as a whole, 
the properly equipped, well managed, 
and responsible contract welding 
shop has a definite place in industry. 
It is an efficient and business-like or- 





ganization. Plant managers and fac- 
tory owners will be amply repaid by 
patronizing such a shop. They will 
be assured of fair treatment and 
workmanlike results in return for 
fair prices. The reliable contract 
welder is destined to receive greater 
recognition from industry as time 
goes on, and as the scope and value 
of his services become more widely 
known. 





——<cp—— 


Floor Maintenance in a Paper Mill 


LTHOUGH the wear and tear 
A on the floors in a paper board 
mill are probably not so se- 
vere as in some other plants, the in- 
dustry has its own requirements and 
special treatment is required to se- 
cure the best results under the vary- 
ing conditions found in different 
parts of the plant. 

Over most of the plant a floor 
which will remain hard and smooth 
to facilitate trucking with a mini- 
mum of effort, is required. It should 
not be slippery, as such floors cause 
many accidents; likewise it must be 
unaffected by wetting and drying, as 
with the amount of water used in the 
process, one can never tell when a 
mistake or broken pipe may flood a 
room. It must be fireproof, as the 
raw material of the process supplies 
sufficient fire risk. It must also be 
cheap, because the board industry is 
one in which the original cost of the 
plant represents a substantial ratio 
to the yearly business and the plant 
handicapped with high fixed charges 
is unfavorably situated to operate 
profitably in competitive markets. 

Apparently a good cement floor 
finished integral with the slab fulfills 
these requirements best, but its en- 
durance can be greatly increased if a 
first-class cement finisher is em- 
ployed, a liberal amount of one of 
the metallic floor hardeners is trow- 
eled into it and the floor is properly 
cured under damp sawdust or straw. 

Such floors will last for years 
without excessive wear except on 
main passageways, approaches to 
platform scales, elevators, etc., where 
trafic becomes very dense. At these 
places some form of reinforcement 
is required. Iron plates about % in. 
thick laid on top of the floor will 
answer the purpose, but if wet when 
slightly greasy they are very slippery, 
and are also quite expensive. 

Cast-iron grids laid in and filled 
with cement have also been used, 
particularly in beater rooms, but the 
cement area in the openings is usual- 


234 


ly not enough to make these com- 
pletely non-slipping. Furthermore, 
they are hard to lay perfectly level 
with each other so as to avoid ridges 
that impede trucking, and are heavy 
and expensive. Up to the present 
our most successful method in re- 
pairing such places has been to cut 
out the floor somewhat more than 1 
in. in depth over the area to be rein- 
forced, set in one of the steel floor 
gratings sold for the purpose, level 
it up carefully on suitable supports 
and flush it full of a strong grout or 
concrete made with fine stone sift- 
ings. 

In spite of care in laying floors, 
small hollows will wear, which are 
probably due to defective mixing or 
finishing. These were formerly re- 
paired by cutting them out to a depth 
of 1% to 2 in. and refilling with con- 
crete, using a metallic hardener on 
the surface or, if none was handy, a 
liberal supply of sifted, cast-iron 
turnings. These patches stand up 
well except for chipping away 
around the edges, but where the de- 
pression is not over ¥% in. deep we 
have recently been using one of the 
asphalt-water emulsions, of which 
there are several on the market, 
mixed with sand and cement, with 
very good results. As a rule, about 
two-thirds of these patches are rea- 
sonably firm and even, but in view of 
the way this material fins out at the 
edges and holds to the floor, and the 
time saved by not chipping out the 
holes, the results warrant doing a 
reasonable fraction of patches over 
a second time. 

The chief causes of trouble are ap- 
parently failure to clean the floor 
properly so that the initial coat of 
asphalt emulsion will take hold, and 
use of the mixture in too thick a 
layer, as it is somewhat soft and plas- 
tic and crushes in layers more than 
about 4 in. thick. If the depression 
is deeper it should be filled up to 
within the distance of the surface 
with concrete. 








For reinforcing the edges of plat- 
forms, scale pits, floors at elevator 
shafts, etc., particularly if the curb 
angle originally installed has become 
loosened, a very good scheme is 
shown in the accompanying illustra- 
tion. The old cement should be cut 
away to allow for about 1 in. of 
grout except at points necessary to 
support the angle in place, and pock- 
ets as shown cut about every 2 ft. to 
take flat-headed bolts and washers 
bearing on the shoulders of the pock- 
ets. The angle is then pulled up 
tight with the bolts, grouted in and 
the pockets filled with concrete. In 
this way adequate tension can be se- 
cured in the bolts to prevent initial 
loosening and working of the angle 
which wears the cement under it. 
For paper machine rooms, where 
there is comparatively little trucking 
a 2-in. layer of asphalt on top of the 
cement floor is a great convenience 
as it is much easier on the work- 
men’s feet, and not quite so hard as 























REINFORCING the edges of platforms, 
scale pits and floors at elevator shafts: 
Pockets are cut in the floor material to 
take flat-headed bolts and washers which 
bear on the shoulders of the pocket. The 
curb angle is pulled in tight with the 
bolts grouted in and the pockets filled with 


concrete. 
* * *K Xx 


the cement. This can be patched 
with heavy asphalt melted and 
poured into the holes, or, if that ob- 
tainable is too soft, it can be melted 
and cement stirred into it until it 
comes to the proper stiffness. 

It is scarcely possible to pay too 
much attention to the proper repair 
of floors, for not only can the men 
move larger loads more quickly on 
good, smooth floors, but accidents 
due to falls, or the upsetting of piles 
of bundled paper onto men with ac- 
companying loss of their time can be 


eliminated. H. D. FIsHEr. 


Plant Engineer, 
New Haven Pulp & Board Co., 
New Haven, Conn. 





Industrial Engineering—V ol.87, No. 5 











By PAUL W. ARNOLD 


Development Engineer ; 
Reliance Electric and Engineering Co. 
Cleveland, Ohio 


RESENT day use of electric 

motors for individual drives has 

often necessitated the installa- 
tion of motors in locations where 
they are showered with foreign mat- 
ter or subjected to injurious atmos- 
pheric conditions. Formerly a motor 
driving a line shaft could be installed 
outside the range of the destructive 
agents and the problem of combating 
such elements did not arise. Now a 
motor and a machine are considered 
as one unit and the motor must be 
protected against metallic chips and 
dust, moisture, acid and alkaline 
fumes, and many other troublesome 
agents. These destructive agents at- 
tack motors both mechanically and 
electrically. Bearings, commutators 
and windings require excessive main- 
tenance and have their lives greatly 
shortened. 

The use of anti-friction bearings in 
motor construction holds an impor- 
tant place in motor protection. The 
bearing housings are dirt and dust 
tight. The bearings are kept clean, 
require little up-keep, and are con- 
sequently long lived. In addition, 
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Designing for Protection 


reduces motor mamtenance 

































FIG. 1— HOME- 
MADE covers on 
an open motor. 
These covers re- 
tard, but do not 
completely shut 
off the ventilation. 


FIG. 2—A MAKE-SHIFT paper 
covering such as this endangers the 
motor and constitutes a fire hazard. 






FIG. 3—COVERS prevent accidental contact 
with the armature or brush rigging and 
keep chips from flying into the motor. 













maintenance is further reduced due 
to the fact that it is only necessary 
to lubricate such bearings once or 
twice a year. 

Many motors in service require 
excessive repairs and frequent clean- 
ing. Often these services can be de- 
creased by the application of some 
sort of protective covering. Some- 
times a motor is covered by a canvas 
or a paper covering, or it is inclosed 
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in a box of some sort. This protec- 
tion, no doubt, will overcome the 
trouble but a greater one may arise, 
that is, the covering thus applied will 
cut off all ventilation. Inasmuch as 
open motors depend on ventilation 
for the dissipation of losses, danger 
arises from over heating. This is 





FIG. 4—SQUIRREL-CAGE induction motor 
equipped with semi-inclosing covers. 
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true even if the motor which is not 
loaded to capacity is run continu- 
ously. In general, an open motor 
will operate on a one-hour cycle 
under full load without dangerous 
heating, even though its ventilation 
is cut off. 

Where it is found necessary to ap- 
ply a protective covering to an open 
motor in service, such a covering 
should be designed so that it will not 
completely cut off the ventilation. 
This type of protection is illustrated 
in Fig. 1. A motor with such covers 
would likely operate under full load 
continuously without excessive de- 
terioration. 

If new installations are under con- 
sideration as much thought should 
be given to the conditions under 


tection. The size of the motor is not 
necessarily increased as these covers 
scarcely affect the ventilation. 

The application of semi-inclosing 
covers to a squirrel-cage induction 
motor is shown in Fig. 4. Such cov- 
ers are commonly used in textile 
mills where an excessive amount of 
lint is present in the atmosphere at 
all times. 

Oftentimes motors are endangered 
by fine dust or moisture from over- 
head. Semi-inclosing covers are in- 
effective in this case. Solid covers 





adequate protection at a slight in- 
creased cost. 

Some applications may require that 
a motor be dust or water tight. There 
are myriad of such requirements, and 
it is consequently impossible to de- 
tail such applications. There are, 


however, various types of motors 
available to fill these requirements 
quite satisfactorily. 

Of this group, the fully-inclosed 
motor is the simplest in construction. 
Figs. 8, 9 and 10 illustrate motors of 
this type. 


It is evident that all ven- 





FIG. 5—SOLID COVERS on the top half 
of this 75-h.p. motor provides mechanical 
protection and aids in keeping out dirt. 


FIG. 6—THESE tube mill motors are so 
situated that semi-inclosing covers over the 
top opening would not give sufficient pro- 
tection. Solid covers are therefore used on 
the top and semi-inclosing covers on the 
lower portion. 





which the motor must operate as to 
the horsepower and speed. This con- 
sideration will do away with the ne- 
cessity of a make-shift protection for 
the motors after they are in opera- 
tion. 

Fig. 3 shows a motor applied to a 
reversing planer. This motor is en- 


dangered by flying chips of steel and: 


iron. The mesh covers (semi- 
inclosing covers) offer sufficient pro- 


236 





(fully-inclosing) on the top half 
(Fig. 5), or a combination of fully- 
inclosing covers and semi-inclosing 
covers as shown in Fig. 6 prove sat- 
isfactory in many instances of this 


kind. Fig. 7 illustrates the same type. 


of protection for a squirrel-cage 
motor. 

The size of a motor for a specified 
application should not be increased 
by use of these covers which provide 











FIG. 7—SQUIRREL-CAGE induction 
motor protected by drip-proof covers. 
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tilation is cut off by this type of in- 
closure and consequently all heat 
must be dissipated by means of radia- 
tion. The radiating surface of the 
motor must be increased for any 
given rating in comparison to the cor- 
responding open-type motor. Pri- 
marily, it must be designed so that 
heat will be readily dissipated by 
radiation. A motor of such design 


is larger than the corresponding 
-open-type motor and more expensive. 
This extra first cost must be balanced 
against the maintenance and it wiil 
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FIG. 8—A MOTOR that is equipped with fully inclosing covers. 
constructed d.c. 
FIG. 10—AN A.C. Ball-Bearing motor of fully-inclosed construction. 
motor built with water-tight 


9—WATER and . dust-tight 


FIG. 11—FORCE-VENTILATED d.c. 
be found, no doubt, that the increase 
is justified. 

Motors of the forced-ventilation 
type are illustrated in Figs. 11 and 
12. It is possible to obtain open- 
motor ratings from  fully-inclosed 
motors if a sufficient amount of cool- 
ing air is forced through the motor. 
This ventilating air must be carried 
to the motor by means of:ducts, and 
after it passes through the motor it 
may be exhausted into the surround- 
ing atmosphere. 

Self-ventilated motors are very 


ee sieivateminaieai a STE 








FIG. 


18—FULLY-INCLOSED, 
squirrel-cage motor of the blower type. In 
many instances open motor ratings can be 
a in a fully-inclosed motor of this 
ype. 


fan-cooled, 
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FIG. 


ball-bearing motor. the pulley end. 


similar to forced-ventilated motors 
except that the former embodies a 
fan integral with the motor which 
draws air into the motor and expels 


it through ducts. 











end and out through the louvers. 
water-tight motor arranged for pipe connection at both ends. 


ae 





covers over the commutator end and drip-proof louver construction on 
Cool air is forced into the motor at the commutator 


FIG. 12—A D.C. force-ventilated, 


latter due to their construction, but 
they require cooling air supplied 
from an external source. 

When planning an installation of 
fully-inclosed motors the initial cost 


FIG. 14—FULLY-INCLOSED, fan-cooled motor with one bearing bracket 
removed showing the inclosing bonnet and external fan. 


In most cases, open-motor ratings 
can be obtained by employing the 
principle of forced or self-ventila- 
tion. Motors embodying the former 
method are less expensive than the 


4 


of the fully-inclosed machines should 
be balanced against the cost of the 
ventilated motors and the ducts re- 
quired. For large motors the ven- 
tilated construction will likely prove 
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fan-cooled 


FIG. 15—FULLY-INCLOSED, 
motor of the exhaust type. 
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more economical. This is especially 
true if short ducts are required, or 
if a sufficient supply of air is already 
available. 

During the past year the engineers 
of various motor manufacturing con- 
cerns have developed a type of motor 
embodying new principles of ventila- 
tion. These are known as fan-cooled 
motors. The vital parts of the motor 
are fully inclosed and the air within 


this part of the machine is circulated 
against the inclosing device by means 
of internal fans. External fans cir- 
culate cooling air over the outside of 
the inclosed portion. The covers, or 
the inclosing devices employed act as 
a heat exchanger and thus ventilation 
is secured without endangering the 
internal portion of the motor. This 
type of motor is illustrated in Figs. 
13, 14 and 15. 

In many instances, especially in the 
case of smaller machines, open-motor 
ratings can be obtained having this 
type of inclosure, and in all sizes, 
motors of this type are smaller 
than the corresponding fully-inclosed 
motors without fan cooling. 

The first cost of these motors is 
much less than that of fully-inclosed 
motors and in fact only slightly 
greater than that of standard open 
motors. 

These machines often prove eco- 
nomical in cases where the first cost 
or the physical features of fully- 
inclosed, forced or _ self-ventilated 
motors make them impractical. 
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Research Reduces Fire Hazards From 
Static Electricity on Belts 


ELATIVE safety from dan- 
gerous explosions and_ such 
fires as are often ignited by 


static electricity when it is generated 
by the moving belts of machines 
may be assured to manufacturers as 
the result of research work carried 
on in the laboratories of the United 
States Department of Agriculture, it 
was announced recently by David J. 
Price, in charge of the Chemical En- 
gineering Division of the Bureau of 
Chemistry and Soils. P. W. Ed- 
wards and J. O. Reed of the bureau 
made the investigations. 

The results of this research, Mr. 
Price points out, aré applicable to 
industry, and particularly to indus- 
tries in which the hazard of inflam- 
mable dusts and vapors prevails. 
Static electricity is generated on a 
moving belt, and the voltage may 
sometimes be considerable. One of 
the belts used in the experimental 
tests of the new method registered a 
potential of 40,000 volts. The 
charges may be built up by one or 
all of three methods: Friction of 
the belt on the pulley, the separa- 
tion of the belt from the pulley, and 
by friction of the atmosphere on the 
belt. The principal source of fric- 
tion under normal operating condi- 
tions, accordng to the engineers, is 
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the separation of the belt from the 
pulley. Whenever two dissimilar 
materials that have been in contact 
are separated, a static charge is pro- 
duced on each object, under certain 
conditions. 

In the recent experiments, Mr. 
Edwards and Mr. Reed worked with 
the assumption that a metallic belt 
would eliminate the trouble because 
it would be a conductor of the elec- 
trical charge and this would prevent 
the formation of the electro-static 
charges or would neutralize them as 
rapidly as they were formed. A 
metallic belt is not feasible, so. they 
endeavored to find a method of mak- 
ing a rubber or leather belt a con- 
ductor of electricity. ‘They sought a 
material which could be applied to 
the belt and which would have suffi- 
cient electrical conductivity to re- 
move or neutralize static charges as 
rapidly as they are formed. After 
many trials they found that if a con- 
ducting powder such as aluminum, 
bronze or copper were added to a 
good grade of spar varnish used to 
hold the powder on the belt the con- 
duction of rubber belts would be ade- 
quate. Lamp black, which is finely 
divided carbon proved to be the most 
practical conducting dust, and spar 
varnish, the thinner of which ‘con- 





sists of a mixture of mineral spirits 
and carbon tetrachloride gave a prep- 
aration which would not flame and 
cause a fire risk. This has proved 
to be a satisfactory non-static dress- 
ing for rubber belts. 

A dressing for leather belts con- 
sisting of liquid fish glue, glycerine, 
sulphonated castor oil, water, lamp 
black, and ammonium hydroxide has 
considerable merit, the engineers say, 
and it can be applied while the belt 
is moving. If the belt has not been 
well cared for before the non-static 
dressing is applied it may cause the 
belt to stretch, and several applica- 
tions may be required before the belt 
will give entirely satisfactory service. 





Plant Track Crossings 


RACK crossings within the 

manufacturing plant are a con- 

tinual source of annoyance to 
the plant engineer and his mainte- 
nance departments. Wood crossings 
are always out of repair and where 
there are a number of such crossings 
the work necessary to keep them in 
good order is sufficient to keep a 
gang of carpenters busy. 

The traffic department is always 
complaining that poorly installed 
crossings are the cause of high truck 
breakage and maintenance, especially 
in plants where gasoline industrial 
tractors are used. Then, too, trac- 
tors of the lift-type require a com- 
paratively smooth surface because of 
the very small clearance between the 
lift platform and the ground. 

The writer has tried many differ- 
ent types of crossings, among which 
have been wood, amesite, asphalt, 


‘steel plates and cast iron plates. The 


wood crossing breaks up easily, es- 
pecially under heavy industrial 
trucks. The amesite crossing is too 
soft for a permanent installation, and 
asphalt is undesirable for the same 
reason. The steel plate crossing fails 
due to warping of the plates caused 
by the constant pounding on the 
upper surface. 

The cast-iron plate crossing has 
given the most satisfactory service 
over a long period. The plates may 
be ribbed so that warping qvill not 
become serious and this detail adds 
materially to the strength of the 
plates. They may. be bolted down 
to the railroad ties or other cross 
members. Corrugating or roughing 
the surface of the plates prevents 
them from becoming slippery under 
severe weather conditions. . 

Waterloo, Iowa. H. C. CHARLES. 
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Types of Pulleys Used in 


[ ransmission of Power 


HERE are three general 
classes of pulleys for the trans- 
mission of power by belting: 
namely, cast iron, steel and wood. 
Several types and makes of each 
style are manufactured, which in it- 
self naturally causes confusion when 
a selection is to be made for a certain 
given condition of drive. In the 
transmission of power by belting, the 
pulley is as important as the belt be- 
cause the one without the other is 
useless; its selection, therefore, 
should be given real consideration, 
based on the mechanical and atmos- 
pheric conditions under which it is 
to operate. 
Some engineers prefer cast-iron 
pulleys and will have no other; 





FIG. 1—THIS is a single-belt, solid cast- 
iron’ pulley, 





FIG. 2—A SINGLE-BELT, cast-iron pulley 
of the split type. 
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others lean toward pressed steel, 
whereas still others prefer the 
wooden or compositive type. The 
reason for this is, no doubt, that 
there are some qualities in each type 
which make it more adaptable to cer- 
tain conditions. For the average 
production shop operations, it is dit- 
ficult to differentiate in regard to the 
pulley to employ, because conditions 
are generally normal, but in large 
industrial plants where chemicals, 
dyes, paints, varnishes, and the like, 
are manufactured a different picture 
is presented. Pulley selection in these 
industries demands attention, if econ- 
omy of operation is desired. 

Maximum efficiency in a belt 
pulley results in the transmission of 
power with the least cost. The first 
cost of the pulley, the cost of upkeep, 
cost of fuel, cost of belting mainte- 
nance, life of the pulley, and the 
elements of safety and general de- 
pendability are all factors to be con- 
sidered in arriving at the efficiency 
of a power pulley. 

The cast-iron power transmission 
pulley is used extensively, because it 
is applicable to almost all conditions 
of driving. Its strength is designated 





FIG. 


8—THE SPLIT, keyless or _ inter- 
changeable-bushed, cast-iron. pulley. 





as single belt, double belt, or triple 
belt, these terms referring to leather 
belting capacities. Cast-iron pulleys 
are usually designed and built to 
withstand the strains under which 
the respective belts, single, double, or 
triple, can be expected to operate. 

Standard pulleys are made for a 
rim speed of 3,500 to 4,000 f.p.m.; 
although rim speeds of 5,000 to 6,000 
i.p.m. are permissible, such pulleys 
should be especially made and 
balanced. The cast-iron pulley is of 
rigid construction and, therefore, 
runs true if properly set and fastened 
to the shaft, but sudden shock loads 
or falls are likely to cause cracking 


FIG. 4—A DOUBLE-BELT, cast-iron, split 
pulley. 





double-arm, 


FIG. 5—HEAVY-DUTY type, 
cast-iron pulley. 
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FIG. 6—COMMON form of tight and loose pulley construction. 
FIG. 8—THE OILLESS or graphite-bushed loose pulley. 


pulley with bronze bushings. 


or fracture of the iron. It will stand 
heat, moisture, steam and acid fumes; 
therefore, its wide range of useful- 
ness. 

Single-Belt Solid and Split Types 
—These types, as shown by Figs. 1 
and 2, are, as a rule, machine molded 
and balanced to operate at 300 r.p.m. 
They can either be keyed or set- 
screwed to the shaft and are made 
with single-arm construction only 
from 6-in. diameter by 3-in. face to 
48-in. diameter by 12-in. face. Their 
general application is for single- and 
light-double leather belting, and four- 
or five-ply rubber or fabric belting. 
It is not advisable to use single-belt 
pulleys for belting over 8 in. in width. 

Cast-Iron Split, Interchangeable- 
Bushed Pulley—This type, as shown 
by Fig. 3, is keyless and is manufac- 
tured in sizes from 6-in. diameter by 
3-in. face, to 54-in. diameter by 14-in. 
face. It is fitted with a split bushing 
which is interchangeable for bore up 
to the power capacity of the pulley. 
This pulley is suitable for moderate- 
powered line and countershaft work 
where single or light-double leather 
belting or its equivalent is employed. 
The cast-iron, keyless pulley should 
not be operated as the first pulley 
from a prime mover to transmit more 
than 15 hp. 

A pulley of this type is easy 
of application, because of its split 
feature, and clamping on the shaft 
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FIG. 9—BUSHING employed for loose pulley 
using oil as lubricant, 
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FIG. 7—LOOSE 
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10—ANTI-FRICTION bearings 
used in the loose pulley of this set of cast- 
iron tight and loose pulleys. 


FIG. are 
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eliminates the problem of keying or 
setscrewing for light power driving. 
This pulley is made in halves by 
fracturing the rim between the rim 
lugs; consequently, when it is 
clamped on the shaft and the rim 
brought together in its original frac- 
tures and held in that position by the 
rim bolts, it becomes again practically 
what is was originally—a solid pulley. 

The interchangeable bushings for 
this class of pulley are also cast in 
one piece and are sawed in halves, 
the thickness of the saw leaving suf- 
ficient clearance for clamping effect 
on the shaft. 

The Double-Belt Solid and Split 
Types—This type, shown in Fig. 4, 
is the most universally used cast-iron 
pulley, because its general construc- 
tion and strength permit of its use 
under almost all driving conditions. 
Up to 48 in. in diameter these pulleys 
are balanced to operate at 300 r.p.m. 
Above 48 in. in diameter they are 
balanced for a maximum rim speed 
of 3,750 f.p.m. This type is manu- 
factured from 3-in. diameter by 3-in. 
face to 84-in. diameter by 30-in. face, 
and possesses horsepower capacities 
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- from 0.86 at 100 r.p.m. to 120 at 100 


r.p.m. Its general application is for 
light-double, medium-double and 
heavy-double leather belting, and six- 
to ten-ply rubber or fabric belting, 
depending upon the pulley diameter 
and power requirements. 

Fig. 5 illustrates the double-arm, 
cast-iron pulley. This construction 
can be obtained in the double-belt 
type from 20 to 84 in. in diameter 
when the face of the pulley exceeds 
20 in. The double-arm construction 
should be employed where heavy, 
wide belting is necessary. 

Cast-Iron Tight and Loose Pulleys 
—Tight and loose pulleys are exten- 
sively used, but are a source of high 
maintenance and frequent shutdowns 
unless the loose pulley is properly 
lubricated. As the name implies, the 
tight pulley is the driving medium 
and is usually keyed and setscrewed 
to the shaft, whereas the loose pulley, 
acting merely as a carrier for the 
idle-running belt, is bored to the turn- 
ing fit for the shaft on which it 
rotates and held in position by a 
collar. 

The ordinary tight-and-loose pul- 
ley installation is shown in Fig. 6. 
The tight pulley is either setscrewed 
or keyed, or both, to the shaft, and 
the loose pulley revolving on the 
same shaft is lubricated through a 
compression grease cup. 

Owing to the average inaccessi- 
bility of such installations, lubrica- 
tion is oftentimes infrequent; there- 
fore, this type of installation is, as a 
rule, troublesome. 





FIG. 11—METHOD of mounting anti-fric- 
tion bearings in a cast-iron loose pulley. 





FIG. 12—HERE is a modern cast-iron loose 
pulley with part of the hub cut away to 
show the ball bearings. 


























FIG. 13—ONE-PIECE, rolled-edge, crowned- 
rim, split, pressed-steel pulley. 





FIG. 14—A ONE-PIECE, crowned-rim, split, 
pressed-steel pulley without edge roll. 
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A type of bushed, self-lubricating 
loose pulley is shown in Fig. 7. The 
hub is bored a running fit on special 
phosphor bronze bushings which are 
securely setscrewed to the shaft and 
revolve with it. The high-pressure 
grease cup is fitted into the loose- 
pulley hub and grease is forced into 
the reservoir between bushings. 

Fig. 8 shows the application of a 
graphite bronze bushing to a loose 
pulley, constituting what is known as 
an oil-less bearing. This type of 
loose pulley has met with consider- 
able success owing to the lubricating 
qualities of the graphite rings in the 
bronze. 

Fig. 9 illustrates an efficient bush- 
ing for loose pulleys which utilize 
oil as a lubricant. The bushing is 
forced into the hub of the pulley 
and is provided with an oil chamber 
at one end. The lubricant is car- 
ried to the shaft by means of a ring 
as shown. 

The use of anti-friction bearings 
for loose pulleys has increased con- 
siderably during the past few years. 
Fig. 10 shows a modern type of anti- 
friction-bearing, tight-and-loose-pul- 
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ley installation. A cross-section of 
the loose pulley portion of this in- 
stallation is shown in Fig. 11. 

The ball-bearing type of loose 
pulley is shown in Fig. 12. The use 
of anti-friction. bearings for loose 
pulleys has largely eliminated the 
lubrication difficulties, but as they 
are much more expensive than the 
plain or bushed type, they are not so 
extensively used as they should be. 


THE PRESSED-STEEL PULLEY 


The pressed-steel pulley for trans- 
mitting power has been in use for 
more than 30 years. Steel pulleys 
are made from pressed-steel sheets 
riveted and formed together. 

The one-piece, rolled-edge, crowned 
rim, shown in Fig. 13,is one type; 
the one-piece, crowned rim without 





FIG. 15—A TWO-PIECE, crowned-rim, edge- 
rolled, split, pressed-steel pulley. 
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edge roll, shown in Fig. 14 is an- 
other; and the two-piece, crowned- 
rim, edge-rolled type shown in Fig. 
15 is still another. All have their 
respective advantages, and for the 
average industrial service, all three 
types are efficient. 

Pressed-steel pulleys can be op- 
erated with safety at high rim 
speeds ; 4,000 to 4,500 f.p.m. is com- 
mon practice. However, on tests, 
pressed-steel pulleys have been run 
at 14,000 f.p.m for periods of 30 
hours, without signs of distress. 

The steel pulley is 30 to 50 per 
cent lighter than the cast-iron type 
and is not so likely to be fractured 
by falls or in shipment. 

Steel pulleys should not be used in 
the presence of corrosive acid fumes, 
moisture or steam. 

The average make of steel pulley 
is manufactured in sizes from 3-in. 





diameter by 3-in. face, to 120-in. 
diameter by 36-in. face. These pul- 
leys are generally of the split type 
and are furnished with interchange- 
able metallic bushings of standard 
bores, which make it possible to use 
either the clamp, key, or setscrew 
method of fastening to the shaft. 
Fig. 16 shows the construction of 
steel pulleys in diameters of 3, 4, 5 
and 6 inches. 

Tight-and-Loose Steel Pulleys— 
Lubrication of the loose pulley must 
be efficient; otherwise maintenance 
is high. Fig. 17 shows a modern 
tight-and-loose steel pulley, having 
the loose pulley equipped with a 
roller bearing. This installation is 
shown in section in Fig. 18. 


THE WooDEN PULLEY 


Under normal conditions the 
wooden pulley will perform in every 
way just as efficiently as the cast- 
iron or steel pulley, because the trac- 
tive pull of leather, rubber, or fabric 
on wood is high, resulting in low 
slippage losses and lengthened belt 
life. In addition, this type is light 
in weight and low in price. Where 
shock loads or hammer blows are 
encountered the natural resiliency of 





FIG. 16—CONSTRUCTION of 3-, 4,- 5- and 


6-in. diameter steel pulleys. 





17—ANTI-FRICTION bearings are 
us2d in the loose pulley of this set of tight 
and loose, pressed-steel pulleys. 


FIG. 
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FIG. 18—HOW the roller bearings are 
mounted in a pressed-steel, loose pulley. 
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the wood helps to absorb them, 
whereas such shocks tend to cause 
failure of iron and steel pulleys. 
Wooden pulleys are satisfactory for 
all ordinary driving and for use with 
crushers and stamp mills, and in haz- 
ardous operations, such as the manu- 
facture of explosives. This type of 
pulley should not, however, be used 
where water, dampness, or steam are 
present. 

Wooden pulleys are made in all 
sizes from 2 in. to more than 144 in. 





19—A HEAVY-DUTY, wooden pulley 
before the bushing is inserted. 


i ee 
in diameter and in any width of face 


FIG. 


desired. Sizes under 72 in. in di- 
ameter are usually made with a 
standard bore and fitted with an 
interchangeable wooden bushing to 
accommodate the size of shaft being 
employed. 

A wooden pulley is safe at any 
speed up to 5,000 f.p.m. and has long 
life under proper mechanical and at- 
mospheric conditions. Wooden pul- 
leys are usually of the split type, and 
for average driving are a clamp fit on 
the shaft. Fig. 19 illustrates a 
heavy-duty, wooden pulley of split 
design with standard bore into which 
the required wooden bushing is 
placed. Bushings of various bores 
are shown in Fig. 20. 

The keyed type of heavy-duty, 
split wooden pulley is shown in Fig. 
21. In this particular type, the key 
is cut directly in the wooden hub and 
no metallic bushing is required. 
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In the smaller sizes wooden pulleys 
are of solid construction, as shown 
in Fig. 22. 

Stepped-cone, flanged, tapered, and 
tight-and-loose pulleys of wooden 
construction are also available. Fig. 
23 shows these types. 

Considerable attention has been 
given to the construction of motor 
pulleys and one of the best is the 
wooden type, which comprises a 
split-iron hub and the hardwood rim. 





FIG. 20—THIS shows the wide variety of 
sizes of wooden bushings available for use 
with wood pulleys to meet different require- 
ments. 
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The rim is constructed of solid maple 
segments glued under heavy pres- 
sure. A seamless tube is forced into 
the wood rim and securely locked. 
This tube supports the rim and drives 
it by frictional contact with the 
wedge rings on the split-iron hub. 
The hubs are interchangeable with 
the rims to accommodate a wide 
range of shaft sizes. This type of 
pulley is shown in Fig. 24. 


Tue Iron SpipeER Woop-R1M 
PULLEY 


This type has many advantages, 
one of which is the freedom from 
internal shrinkage stresses between 
the arms and rim. The rim is con- 
structed of laminated hardwood, 





FIG. 21—KEYED type of heavy-duty, wood 
pulley. 





turned inside and out, and securely 
bolted to broad pads on the ends of 
cast-iron arms. The tractive value 
of wood, the uniform rim thickness, 
the light weight, and the cast-iron 
center all combine to make a pulley 
of exceptional value where speeds 
are high, strength is essential, and 
appearance is a factor. This type is 
made either solid or split. 

Fig. 25 illustrates the solid, heavy- 
duty type, bored and keyseated, and 
Fig. 26 shows the split, heavy-duty 
type. This type is not made for 
clamping to the shaft. 

Split, iron-spider, wood-rim pul- 
leys with double split arms on the 
joint can be made to run at 10,000 
f.p.m. safely, but should not be op- 
erated where excessive moisture or 
steam is present. 


CROWNING THE FACE oF PULLEYS 


Belting connecting the pulleys of 
parallel shafting tends to run toward 
the largest diameter of the pulley. 
For this reason, pulleys are higher 
in the center of the rim than on the 
edges, or “crowned” to keep the belt 
in the center of the rim. If the shafts 
are not parallel and the pulleys are 
cylindrical, the belt will run toward 
the low side of the pulley, or the side 





FIG. 22—SOLID construction is used for 
wood pulleys of small diameter. 
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where the centers of the shafts are 
the closest. 

If the shafting is in true alignment 
only a very slight crown on the pul- 
leys is necessary. The necessity for 
a crown of more than 1/100 in. per 
inch of pulley face signifies that the 
shafting is out of line. Excessive 
crowning is detrimental to belting 
life, because it tends to bulge the 
leather along its center. 

The height of crown is largely 
governed by the conditions under 
which the pulley operates. It is gen- 
erally conceded that it should be 
greater for leather than for fabric 
belting, and greater for low speeds 
than for high speeds. Crown recom- 
mendations differ; some makers al- 
low one-twentieth of the width of the 
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FIG. 24—CROSS-SECTION view of wooden 
motor pulley, 
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pulley for leather, whereas others 
allow one-one-hundred-and-fiftieth 
for fabric. For general driving the 
following formula will be found to be 
satisfactory: 

H =0.03125 X F X 2/3, 
in which 

H = height of crown. 

F = width of face in inches. 

When laying out power drives cer- 
tain calculations must frequently be 
made; hence, the simple rules given 
below will be found very useful: 

Belt Velocity—This is expressed 
in feet per minute and is abbreviated 
as f.p.m. It is determined by the 
rim velocity of either the driving or 
driven pulley, and is equal to the 
diameter of the pulley times 3.14 
times the r.p.m. of the pulley. 

Pulley Speeds and Pulley Diam- 
eters for Given Speeds—It is fre- 
quently necessary to determine sizes 
and revolutions per minute of pul- 
leys from known factors. 

Rule 1—To find the speed in r.p.m. 
of the driven pulley when the diam- 
eter and speed of the driving pulley 
and diameter of the driven pulley 
are known: Multiply the diameter of 
the driving pulley by its speed in 
r.p.m. and divide the product by the 
diameter of the driven pulley. 

Rule 2—To find the speed in r.p.m. 
of the driving pulley when the diam- 
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FIG. 23—SOME of the types of wood pulleys that are available for 


eter and speed of the driven pulley 
and the diameter of the driving pul- 
ley are known: Multiply the diameter 
of the driven pulley by its speed in 
r.p.m. and divide the product by the 
diameter of the driving pulley. 

Rule 3—To find the diameter of 
the driving pulley when its speed in 
r.p.m. and the diameter and speed 
of the driven pulley are known: Mul- 
tiply the diameter of the driven pul- 
ley by its speed and divide the prod- 
uct by the speed of the driving pul- 
ley. 

Rule 4—To find the diameter of 
the driven pulley when its speed in 
r.p.m. and the diameter and speed 
of the driving pulley are known: 
Multiply the diameter of the driving 
pulley by its speed and divide the 
product by the speed of the driven 
pulley. 

Belting Lengths for Open and 
Crossed Drives—In practical work 
it frequently becomes necessary to 
determine the length of the belt for 
the drive in question when it is im- 
possible to place a tape around the 
pulleys. The following rules can be 
used for solving such problems: 

To determine belting length when 
the pulleys are of nearly the same di- 
ameters—open drive: Multiply one- 
half the sum of the diameters by 
3.14. To this result add twice the 
center-to-center distance. 





FIG. 25—THIS is: a solid, heavy-duty, iron- 
center, wood-rim, pulley. 





different purposes. 


To determine belting lengths when 
the pulleys have a wide difference in 
diameter—open drive: 

1. Multiply one-half the sum of 
the diameters by 3.14. 

2. Multiply the center-to-center 
distance by 2. 

3. Square the difference in diam- 
eters of the two pulleys and divide 





26—A HEAVY-DUTY, 


iron-center, 
wood-rim pulley of the split type. 


FIG. 
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the result by four times the center 
distance. 

4. Add 1, 2, and 3, and the result 
is the length of the belt. 

To determine belting length for 
a crossed belt drive: 

1. Multiply one-half the sum of 
the pulley diameters by 3.14. 

2. Square one-half the sum of the 
diameters. Add to this result the 
square of the center-to-center dis- 
tance. Extract the square root and 
multiply by 2. 

3. Add 1 and 2 and the result is 
the length of the belt. 

Lengths found by the above rules 
are always theoretically correct and 
the belt can be ordered or cut from 
the roll to the length found, but be- 
fore placing on the pulleys it should 
be cut a trifle short, based on a cer- 
train fraction of 1 in. per foot of 
length, depending on the type of belt- 
ing employed. 
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See You at Pittsburgh? 


EXT month will afford opportunity once 
again to see a worthwhile exposition of 
equipment in which the plant engineering depart- 
ment is interested. Under the auspices of the As- 
sociation of Iron and Steel Electrical Engineers, 
manufacturers of motors, controls, power trans- 
mission equipment, and the like, will display their 
latest products at Pittsburgh. The dates are June 
17-21, inclusive. 

The iron and steel industry for a long time has 
been the proving ground for many kinds of equip- 
ment. Steel mills offer conditions that call for 
sturdy, well protected machinery; the service is 
severe. 

It is not intended that attendance be limited to 
steel men—nor is such limitation desirable. It 
seems nearer the rule than the exception that the 
average alert engineer acquires more ideas for 
improved methods and applications of new equip- 
ment when he goes outside his own industry than 
within. The attendance should, therefore, be a 
cosmopolitan representation of the service-to-pro- 
duction division of industry. [ndustrial Engineer- 
ing is to have a booth, which its friends and read- 
ers are invited to make their headquarters. 








Coming—A Golden Jubilee of Light 
HERE is to be a Golden Jubilee of Light, ex- 


tending over a five-month period, ending 
October 21, the fiftieth anniversary of the day on 
which Thomas A. Edison produced the first prac- 
tical incandescent lamp. 

Atlantic City will be the location of the opening 
display, May 31. The turning on of elaborate 
electrical decorations throughout the city will co- 
incide with formal opening of the new Atlantic 
City auditorium and the beginning of the annual 
national convention of the National Electric Light 
Association. 

Throughout the next five months cities and 
towns all over the country will, according to plans, 
be lighted as never before. During October the 
celebration will culminate in New York City at a 
banquet at which Mr. Edison will be the guest of 
honor. 

Industrial plants will play a prominent part in 
the Golden Jubilee. It will cost them something 
for the extra current, but they, as well as individ- 
uals, need their attention focused on lighting. In 
spite of great improvements made during the past 
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ten years, the artificial lighting of plants does not 
even approach in intensity the natural light in 
which the human eye has developed and in which 
it does its best work. 

Without the electric light we should, indeed, be 
in a dark age industrially. Edison is, on that ac- 
count, a benefactor of industry, and it is quite 
appropriate that industry should lend its hand in 
honoring Edison and in building up the light con- 
sciousness of the world. 








Men Responstble for Illumination Wiil 


W elcome Permanent Lighting 
Exhibit 
A” educational movement of great influence 
will be launched this month with the opening 
of the Westinghouse Lighting Institute in Grand 
Central Palace, New York City. The exhibit is 
to be a permanent institution for the demonstra- 
tion of modern artificial illumination. 

Lighting an industrial plant by means of elec- 
tricity means much more than placing bulbs of 
great candle power. The engineering of illumina- 
tion is an undertaking so great that, like other 
worthwhile divisions of modern industrialism, it 
requires the entire time and inet of many spe- 
cialists. 

Individual installations of properly selected 
lighting equipment exist, but much traveling about 
would be involved in seeing a half dozen of them. 
The advantages of many engineered installations 
as part of one exhibit are apparent. A visit to one 
place will allow a concentration on the matter of 
lighting alone, instead of a division of attention 
between lighting and traveling. The permanent 
exhibit undoubtedly will be welcomed se the men 
responsible for illumination. 








Good Plant Housekeeping Indicates 
Progressive Industrial Southeast 
ECENTLY a group of McGraw-Hill editors 


enjoyed an extensive trip through the indus- 
trial Southeast, visiting about 80 plants in 15 cities 
of seven states. They found a section of the coun- 
try that is growing industrially at a remarkable 
rate and on a sound basis. 

Starting with a clean slate is one of the ad 
vantages possessed by the industrial Southeast. 
The design and erection of plants and the selection 
and installation of equipment can be done mucti 
more satisfactorily if use can be made of the ex- 
perience of predecessors. 

The Southeast is in just that position; it is 
profiting by the experiences of the industrial North 
and Middle West. Possessing extensive materia! 
resources, good climate, Anglo-Saxon labor, and 
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enthusiastic management, the Southeast is advanc- 
ing very rapidly in its industrial accomplishments. 

Good tell-tales in the average plant are the 
departments and equipment over which the plant 
engineering department holds control. - When the 
plant is modern as to power transmission equip- 
ment, electrical systems, lubricating methods, illu- 
mination, protection—in other words, when the 
housekeeping is good—the plant may usually be 
conceded to be well managed. 

Conditions of good housekeeping are found to 
be the rule rather than the exception in the South- 
eust. Industrial Engineering plans to show some 
o! these housekeeping methods and the results in 
later issues. The southeastern plants are entirely 
willing that we do so; they realize that free ex- 
change of information is an industrial asset of 
incalculable value. They are gratified that they 
are now in position to make return for the ad- 
vantages resulting from the industrial experiences 
which have been and are being made available to 
them. 

From the editorial point of view this attitude is 
exceedingly welcome. It is the open door to the 
plant, making possible free exchange of informa- 
tion among industrial plants, that has placed and 
is holding our nation in its enviable position. The 
best of it is that nobody loses; for what one gives 
out he generally receives several times as much in 
return. 








Accident Prevention and the 
Plant Engineer 


:* proof were needed that industrial accident 
prevention is largely a matter of organizing 
thought and intelligent effort to that end, it can 
be found in the results of a recent contest among 
metalworking plants, which was conducted by The 
Merchant’s Association of New York. 

During 1928, the period of the contest, 1,183 
lives were lost in New York City’s industrial 
plants. However, among the 9,275 employees of 
the 93 metalworking plants entered in the contest, 
not one life was lost. Thirty-six plants went 
through the contest without one lost-time accident, 
and there were only 269 lost-time accidents re- 
corded in all of the plants participating. Further- 
more, of the 269 accidents causing loss of time, 
only 43 resulted in partial-permanent disability. 

Employees of the firm that won the contest 
worked a total of 643,466 man-hours without an 
accident. The next highest record was made by a 
foundry whose employees worked 205,849 man- 
hours without a lost-time accident. 

It is also interesting to note that in 1924 the 
winning company paid $3.25 per $100 of payroll 
for compensation insurance. Two years later or- 
ganized safety work was instituted, and in 1927 
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the insurance costs were reduced to $1.66 per 
$100 of payroll; in 1928 there was a further re- 
duction to $1.21. In round numbers the saving is 
about $7,000 a year. 

Safety work involves careful study of a good 
many different elements affecting the work of men 
and machines. In a broad sense, a very large part 
of safety work can properly be considered as being 
directly related to good plant housekeeping. Cer- 
tainly on the plant engineer and his associates falls 
the burden of the important responsibility for 
properly guarding dangerous equipment, eliminat- 
ing injury hazards of all kinds, providing adequate 
illumination, and in general taking every step that 
is necessary to safeguard the persons of the 
workmen. 








Recommendation for Census Data on 
Unemployment—A Movement 
W orthy of Support 


UTHENTIC data on the extent of unem- 
A ployment are being sought by the Ameri- 
can Statistical Association’s Committee on 
Governmental Labor Statistics. The. committee 
is recommending that Congress take action to in- 
sure an appropriation to cover the expenses of 
collecting the data. 

Several questions would be asked by census 
takers, the most important being, “If you are ordi- 
narily gainfully employed, are you now out of a 
job of any kind?” and, “If you hold a job of any 
kind are you on layoff without pay today?” There 
would also be the usual questions concerning occu- 
pations in which ordinarily engaged. 

Employment (and unemployment) data are 
very much needed on account of the rapid indus- 
trial and social changes taking place. Old indus- 
tries are being mechanized and new industries are 
springing up. People are transferring from the old 
established industries to new ones and to service 
occupations. Some accounting of these changes is 
necessary if economic and social conditions are to 
be analyzed and directed. The welfare of the 
whole people is concerned, and therefore it is rec- 
ommended that this movement on the part of the 
American Statistical Association be supported. 








Are You Ready for the Question? 


Certain problems are facing many of the readers 
of Industrial Engineering. One of them is taken 
up in narrative form on page 226. 

The benefit of your experiences and conclusions 
is wanted by other readers. Let the editors have 
your discussion. 

Here in this issue is offered opportunity for you 
to help yourself by helping others. 














r RACTICAL Books 





~ Recent Economic Changes in 
the United States 


Report of the Committee on 
Recent Economic Changes of 
the President's Conference on 
Unemployment. Investigation 
made under the auspices of the 
National Bureau of Economic 
Research, Inc. Published in two 
volumes by the McGraw-Hill 
Book Company, 370 Seventh 
Ave., New York City. Price 
$7.50. 


ONTAINED in the two volumes 

are the report of the Committee 
on Recent Economic Changes, of 
which President Hoover is chairman, 
and the results of a fact-finding sur- 
vey made for the committee by the 
National Bureau of Economic Re- 
search. There is an introduction by 
Dr. Edwin F. Gay, director of the na- 
tional bureau. 

Subjects treated are: Consumption 
and the standard of living; new and 
old industries; technical changes in 
manufacturing industries; the chang- 
ing structure of industry; construc- 
tion; transportation (railroads and 
shipping) ; marketing; labor; manage- 
ment; agriculture; price movements 
and related industrial changes; money 
and credit; foreign markets and 
loans; the national income and its dis- 
tribution; the business cycle, 1921 to 
1927. 

——_—____. 


Engineering Electricity 

By Ralph G. Hudson, Associate 
Professor of Electrical Engineering, 
Massachusetts Institute of Technol- 
ogy. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave. New 
York, N. Y. Second edition; 214 
pages; illustrated; size, 434%7¥%4 in. 


HE object of this book is to cover 

the general principles of electricity 
and magnetism most frequently applied 
in engineering practice. The subject 
matter was written primarily for tech- 
nical students not specializing in elec- 
trical engineering and in its present 
form contains an outline of the lectures 
given by the author to junior and 
senior specializing in civil, mechanical, 
mining and other branches of engineer- 
ing. 

Chapter headings are, Direct Current 
Circuits: Electromagnetism; Electro- 
magnetic Induction; The Direct Cur- 
rent Dynamo; Direct Current Meas- 
urements; Alternating Current 
Circuits; Alternating Current Meas- 
urements; Three-Phase Alternating 
Currents; The Alternating Current 


Transmission Line; The Synchronous 
Generator; The Synchronous Motor; 
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The Synchronous Converter; The Mer- 
cury Arc Rectifier; The Transformer ; 
The Three-Phase Induction Motor; 
The Alternating Current Series Com- 
mutator Motor. 

Anyone who is interested in the prin- 
ciples and underlying theory govern- 
ing the design and application of the 
electrical equipment used in industrial 
and commercial work will find this book 
very helpful, as it presents a large 
amount of fundamental information in 
condensed, but simple and readable 
form. 

a 


Plumbing Questions and 
Answers 


By Joseph E. Taggart, Member 
American Society of Sanitary Engi- 
neers. Third edition, 164 pages, 30 
illustrations, 5x7 in. and bound in full 
flexible Fabrikoid. Published by the 
Scientific Book Corp. 


HIS volume is of value to all in 

any way connected with the plumb- 
ing trade, as it presents the fundamen- 
tals upon which the entire plumbing 
installation of the largest city of the 
world is founded. Originally, this 
work was compiled in response to many 
requests for an interpretation of the 
Plumbing code of the City of New 
York. These rules have been converted 
into question and answer form, some 
with sketches to make their meaning 
clearer. 

This new third edition has been com- 
pletely revised, considerably enlarged 
and entirely reset. It has been ar- 
ranged in four sections: first, the ques- 
tions and answers based on the code 
of the City of New York; second, tests 
for anti-siphon traps; installation of 
water supply and laws governing its 
use; third, the standpipe-fire line rules; 
and fourth, an appendix of useful ta- 
bles, measures and calculations. This 
book contains useful information that 
should be known by every master and 
journeyman plumber and helper, sani- 
tary engineer, plumbing instructor, ar- 
chitect, estimator and draftsman. 

The book is made up in handy pocket 
style. 

——_@—_— 


Electric Drive Practice 


By Gordon Fox, Electrical Engi- 
neer, Freyn Engineering Company, 
Chicago, Ill. Published by McGraw- 
Hill Book Company, 370 Seventh 
Ave., New York, N. Y. Cloth, 5%2x8 
in., 419 pages, illustrated. 


HE principles of electric motor and 
control application are treated in 
a companion volume, “Principles of 
Electric Motors and Control” by the 
same author. The present volume deals 
with those classes of driven machinery 
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which are in common use in many in- 


dustries. The elements of load are 
evaluated and the factors affecting the 
load and determination of motor size 
for each kind of driven machine are 
presented. The functions of the ma- 
chines, the laws governing their action, 
and their peculiar features and distinc- 
tive requirements are enumerated. 
Each class of machinery is discussed 
in detail as a premise to proper motor 
application. 

One extensive chapter is devoted to 
the principles of motor selection; an- 
other deals with the mechanical aspects 
of motor installation, and considers the 
many drive media between the motor 
and the driven machines, and a third 
considers motor installation construc- 
tion purely from the electrical view- 
point. The remainder of the book is 
devoted to specific machinery types and 
their proper driving. 

The subject matter and method of 
treatment entitle this book to a prom- 
inent place in the library of every engi- 
neer who is concerned with the appli- 
cation of motor drives. 


——————— 


How to Wind Direct-Current 
Armatures 


By W. E. Henning, formerly Chief 
Instructor Motor and Generator De- 
partment, School of Practical Elec- 
tricity of the School of Engineering 
of Milwaukee, and Instructor of 
Armature Winding Classes, Milwau- 
kee Vocational School. Second 
edition, cloth 7xI0 in., 205 pages, 
illustrated. Published by the Bruce 
Publishing Company, Milwaukee, 
Wisc. Price on application. 


N this revised second edition, the 
following subjects have been added: 

terms and symbols; additional exam- 
ples illustrating the application of the 
various factors that enter into arma- 
ture-winding calculations; testing 
wave-wound armatures; calculating 
field coil windings; and a comprehen- 
sive treatment of the so-called “frog- 
leg” windings. 

This book is the outgrowth of a 
course of lectures given by the author 
to the electrician students at the School 
of Engineering of Milwaukee. 

Mathematical and technical discus- 
sions have been avoided as much as 
possible, and where their use is neces- 
sary, they have been shortened and 
made clear. 

Although it is not a treatise on the 
design of armature winding, it may be 
used by the engineering student as well. 
The first chapter is devoted to d.c. 
winding classification. Next, lap-wind- 
ing diagrams, two-circuit or wave 
windings, and special windings fol- 
lowed by construction and winding oi 
form-wound armature coils are dis- 
cussed. Other chapters take up in se- 
quence; armature testing, fundamental 
emf. equations, adapting a.c. machines 
to changed conditions, examples of 
voltage changes and an appendix of 
useful information and formulas. 












[= consideration given by 

manufacturing concerns toward 
the efficient use of material has 
brought large returns both to manu- 
facturer and consumer. The manu- 
facturer has obtained reduced cost 
through the efficient utilization of 
contributing parts and supplies, and 
the consumer has benefited by a pro- 
portionate reduction in price. 

in the plants of the Westinghouse 
Lamp Company, located at Bloom- 
field, N. J.; Trenton, N. J.; Belle- 
ville, N. J.; Brooklyn, N. Y.; Indian- 
apolis, Ind.; and Milwaukee, Wis., a 
study of Material Efficiency was in- 
stituted and each contributing piece 
of material that entered into the con- 
struction of the finished lamp or tube 
was carefully scanned, with the idea 
of reducing costs by reducing wast- 
age. The results obtained were most 
gratifying and. in some cases start- 
ling, in that utilization was obtained 
that closely approximated perfection 
and brought actual results which had 
been looked upon only as ideals and 
then regarded with great skepticism. 

When it is considered that the 
manufacture of incandescent lamps 
and small tubes involves fragile glass 
work, small wires running from 0.5 
mil in diameter up, coils of concen- 
trated filament running up to 800 
turns per inch, and high shrinkage 
of material, it is felt that we can be 
justly proud in making the statement 
that a 97 per cent material efficiency 
was obtained. 

As the study of our material pro- 
gressed it became more and more ap- 
parent that there were other con- 
tributing factors entering into the 
construction of the product which 
also influenced the cost and therefore 
should receive consideration. With 
this idea in mind a study was made 
of services entering into the con- 
struction of lamps, the outstanding 
ones of which were illuminating gas, 
electricity and water. With the con- 
sideration of the fact that there was 
approximately 10,000,000 cu. ft. of 
illuminating gas, 1,000,000 kw.hr. of 
electricity and millions of gallons of 
water used monthly, the thought in- 
jected itself as to whether or not we 
were using these supplies to the best 
advantage. 

It was a comparatively easy task to 
educate our operators on wastage 
when we could point out a piece of 
wire left over, a coil spoiled, a stem 
broken, or some other tangible part 
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How a Plant Engmeering Department 


Reduced the Cost of 


GAS 16% 
ELECTRICITY 35% 
WATER 43% 


By E. J. 


SMITH 


Works Engineer 
Westinghouse Lamp Company 


which could readily be seen and 
understood by the operator. The 
problem of educating the operator to 
the intelligent use of gas and other 
supplies was a much more difficult 
one, particularly in view of the fact 
that the wastage was poor application 
of these supplies and would not be 
as self-evident as the piece of wasted 
material. However, education by 
demonstration was thought to be the 
key to thessituation and with this idea 
in mind our campaign was launched. 

The Plant Engineering Depart- 
ment of the company instituted a 
service which, for want of a more 
descriptive title, was called “PLANT 
ECONOMIES.” 

The first problem in education was 
to demonstrate that our wires and 
pipe lines were not connected to in- 
exhaustjble reservoirs that would 
supply us, at no cost, the gas, air and 
water required in our manufacture. 
It was surprising to note the atti- 
tude of our organization toward 
these supplies. Everyone seemed to 
have but little respect for a means of 
handling these supplies efficiently. 
Misapplications were frequent and 
mostly based on the availability of 
the supplies, no thought being given 
to whether or not it was the cheapest 
way to accomplish what was desired. 

After a preliminary survey we in- 
stituted our “Plant Economies” drive 
and letter No. 1 (following page) 
was sent to all Plant Managers.., 


After this letter had been in the 
various divisions a few days, an in- 
spection service was instituted, par- 
ticular stress being laid on inspec- 
tions outside of regular manufactur- 
ing hours, with the thought in mind 
that if wastages were occurring dur- 
ing manufacturing hours it would be 
reasonable to assume that these 
wastes extended into the idle hours. 

Analysis of a typical year shows 
that while there were 2,346 actual 
working hours there were 6,414 idle 
hours, and on this basis it was felt 
that a wastage ordinarily condoned, 
with the excuse of the product being 
turned out extending into these idle 
hours, would be without any justifi- 
cation whatever. 

The first problem was to arrive at 
the proper starting time for equip- 
ment, it naturally following that a 
piece of equipment that was running 
a minute too soon did not do anything 
but penalize the company in money 
expenditure. 

All our equipment is electrically 
motor driven and a canvass of our 
various plants indicated that it was 
necessary for us to start this equip- 
ment preliminary to the regular fac- 
tory starting hour, but the time se- 
lected for this starting was an arbi- 
trary one and rested entirely with 
the plant superintendent. The pro- 
duction being the big issue at all 
times, the superintendent would nat- 
urally incline to more than fully in- 
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PLANT ECONOMIES 


im 1.) 


Meeere. March 7, 1928. 








The shove named service has been instituted by the Equipment Divi- 
sion with the idea of aiding all divisions of this Company in the 
Conservation of major supplies such as water, gas and electricity, 
thus eliminating as mch as possible the diversion of the Company 's 
money into channels from which there is no material return. 


The functions of this service will be to imspect your divisions 
and operetions with an idea of disclosing to you, leake and other 
losses on these supplies and thru co-operation with your organiza- 
tion to finding waye and means of reducing the unit cost of these 
supplies per unit produced by you. 


The idea behind the movement is entirely constructive and we will 
endeavor to associate ourselves with you and your economy pro- 
gteme in a friendly and advisory way. In doing this we are only 
seeking to gain a desirable result and it is not our idea to enter 
into the matter with the thought of interfering with you or your 
organization in any way, and not with the idea of bringing to the 
attention of the management the laxity of any individual in his 
attitude towards the conservation of the items hereinbefore men- 
tioned. 


There will, no doubt be uncovered, some cases in which flagrant lax- 
ity ie evident. Where such cases come up it is our intention to co- 
operate with the persons responsible, with the idea of helping them 
establish a better standing with the Company by aiding him to gain 
improved results. : 


The result we are after primarily is "One dollar's worth of useful 
work for each one bundred cents expended®. such a thought should prove 
of great interest,to you, particularly if you will analyze some of 
your operations and see how little of $1.00 is actually devoted to 
useful work. 


We hope you will pass the message on to your organigation for it is 
our belief thet if the idea of conservation is thoroughly sold to all 
concerned that we will unquestionably achieve the result we are aiming 
for in the next twelve months, i.e. a saving of $20,000.00 on the besis 
of an equal volume of production to thet of the past twelve months. 


Each case of leakage or other loss found in your department wi}) 


a 





PLANT ECONOMIES 


(LETTER #1 continued. ) 
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sure his situation, with a result that 
for the same line of manufacture and 
the same factory starting hours it 
was found that the time as selected 
by the superintendents varied any- 
where from 6:15 to 7:15 am. After 
a study was made a starting time 
was decided on to fit the demands of 
the conditions with a slight insurance 
factor added and a considerable sav- 
ing was the result. 

The next step in the program was 
the consideration of conservation by 
elimination of compressed air wast- 
age. Our operations demand that a 
considerable amount of low pressure 
air (at three or four ounces) be uti- 
lized for cooling parts during proc- 
ess. The majority of this air is 
supplied through centrifugal com- 
pressors. 

We found it almost a universal 
practice to allow the air jets to op- 
erate on idle machinery. The intro- 
duction of a recording wattmeter on 
the driving motor of the fan and 
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consistent shutting off of the various 
air nozzles proved to the operating 
divisions that a saving would be ef- 
fected by closing off all air nozzles 
when not in use. Careful inspection 
was made daily to insure the shutting 
off of all motors and electrical ap- 
paratus the instant the machinery had 
ceased doing useful work. This 
meant prompt action by the mainte- 
nance men at the shutting down 
period after the last whistle and re- 
sults were shown in a slight watt- 
hour reduction. 

Being engaged in the manufacture 
of electrical equipment over a wide 
voltage range, and since our product 
is built to within close voltage limits 
we are obliged to operate a number 
of transformers on process work. It 
was found that the primaries of these 
transformers were left excited re- 
gardless of whether the machine was 
operated or not and after a careful 
follow-up we were able to effect a 
reduction in power consumption. 


This experience brought up the 
question of whether or not the main 
power transformers at the service 
entrances to the plant were being uti- 
lized efficiently. A careful analysis 
of the situation disclosed that they 
were not. 

A sample check on one of our 
plants showed that there were ten 
75-kva. transformers employed to 
operate this plant and to cover the 
demand during an 834-hr. working 
period. During the idle periods we 
would be well covered by a trans- 
former of 25-kva. capacity. On this 
particular bank of transformers we 
assumed a 2 per cent excitation loss 
or 15 kw. per hour. Allowing one of 
these transformers to remain in cir- 
cuit during the idle periods and 
switching the balance off would save 
us approximately 13 kilowatts per 
hour which, if multiplied by the 6,414 
idle hours in a year, would give us a 
net saving of 83,382 kw.-hr. or, in 
terms of money at 2c per kw.-hr., 
approximately $1,667 per year with 
the only expenditure being the use of 
a little time to switch the transform- 
ers on and off at the beginning and 
end of the regular working period. 
Losses of this sort were found in all 
our plants and corrected. 

The matter of conservation of 
lighting was analyzed and savings 
were effected, first by reduction of 
lights for overtime work, it being 
found that maintenance men working 
overtime, or operators balancing up 
production, would have a tendency 
to leave a large section of the en- 
tire manufacturing floor lighted. By 
constant reporting to the superin- 
tendent involved a decided improve- 
ment was noted after a few months. 

Due to the nature of the manufac- 
turing in these plants it is necessary 
to supplement the general illumina- 
tion with individual lighting at each 
operator’s machine. Inspection dis- 
closed the fact that when an operator 
left her ‘machine invariably the local 
light would be left burning. This 
matter was taken up with the various 


superintendents in the following 
manner : 
The superintendents were ap- 


proached and asked during what 
percentage of the total working 
period an operator would be found 
at her machine. Their estimates 
varied from 92 per cent to 95 per 
cent. Using 95 per cent as a basis 
we requested the superintendents to 
walk through their divisions and ob- 
serve the lights which were burning 
at unoccupied machines. 

After this situation was brought 
home, each superintendent was asked, 
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Mr. John Doe; 


care of at once. 


and losses are proportionate. 
about $42.00 per month. 


correct this leakage. 


Signed 


PLANT ECONOMIES 


LETTER $2 


Referring to your letter of april 4th, in which a leak- 
age of 2800 ft. of gas is disclosed, for a period of 
approximately sixty-two idle hours, kindly be advised 
that I believe this loss is excessive and should be taken 


On the basis of 8760 total hours per year and 2200 opera- 
ting hours, your losses would be approximately as follows; 
295,200 cu. ft. per year for idle periods and approximately 
the same amount for your operating periods due to the fact 
that your pressure is increased approximately three times 
gas into money on a basis of 85¢ per thousand cubic feet, 
this loss is costing you approximately $500.00 per year or 


It is my suggestion that you take immediate steps to 


- Turning this amount of 


(Works Engineer) 


ee ~~ 








Nee ie 





assuming the operator was away 
from her machine 5 per cent of the 
total daily period, would it not be 
1easonable to assume that if the op- 
erator would turn her light off each 
time she left the machine, it would 
be possible to realize a 5 per cent 
saving of the lighting bill for the 
day. This presentation brought very 
good results. 





THE TYPICAL MACHINE in the foreground is capable of making 3,000 lamps per day with five operators 


per machine. 


The next step in the program was 
ihe proper utilization of illuminating 
vas service. Week-end checks indi- 
cated that there was a considerable 
loss through leakage at valve stuffing 
boxes, defective fittings, poor hose 
connections, etc. As an immediate 
measure it was ruled that all main 
valves be closed at the expiration of 
the working period and kept so until 
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the starting period in the morning. 
This effected an immediate reduc- 
tion. However, we were not satis- 
fied, particularly in view of the fact 
that if leakage was indicated during 
idle periods this leakage would be 
very much aggravated during work- 
ing periods when the pressure on the 
lines was trebled. Therefore, im- 
mediate steps were taken to make 


tight all gas lines and fittings. To 
insure the permanency of this tight- 
ness, regular follow-up checks were 
made once per month. The last was 
made necessary primarily due to the 
many changes of equipment made in 
our factories as the evolution of our 
product has been very rapid and ne- 
cessitates frequent departmental re- 
arrangements which involve piping 


Note the gas, water, and electrical connections. 





changes and the probable disturbance 
of existing piping. 

The efficient use of gas was con- 
sidered and it was found in many 
cases that machines were lighted ten 
minutes too soon, left running during 
the noon hour with fires burning, 
and not immediately shut down at 
night. (Not a large item where the 
individual machine is concerned, but 
accumulatively an amount of money 
saved that would justify our best ef- 
forts in the curtailment of the use of 
gas during idle periods.) 

A typical example was found in 
one of the hand glass-working de- 
partments where large tubes and rec- 
tifier bulbs were fabricated by hand 
by expert glass blowers rather than 
by the machine method used for the 
production of the smaller types. The 
writer personally inspected the de- 
partment fifteen minutes before quit- 
ting time one day and found every 
glass worker idle, sitting at his bench 
with all his fires going. Upon in- 
vestigation with the department head 
we found that it would be impossible 
to start another piece of work at that 
time due to the length of time in- 
volved in the operation; therefore 
the men were requested to sit quietly 
at their benches pending the dismissal 
whistle. When further questioned 
about burning the gas, the depart- 




































ment head advised that should he 
shut off the gas he would invoke the 
displeasure of his superior who 
would accuse him of preparing to 
leave the plant previous to whistle 


time. Conditions of this sort are 
being corrected throughout the 
plants. 


After we had gone into the matter 
of the conservation of water we 
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found that this was indeed a live 
subject with our people. The edu- 
cational literature on the backs of 
the water bills rendered to the op- 
erators’ homes depicting the leaking 
faucet in its various stages, and the 
consequent loss in gallons of water, 
seemed to have made a great impres- 
sion on most of our people. Our 
greatest job was to prevent their rec- 
ommending large investments in sal- 
vage piping for return water, wherein 
the main expenditure was so great 
as to require approximately 100 years 
to offset this expenditure by the sav- 
ing in water accomplished. 

There were, however, pipes where 
water salvage could be accomplished, 
as a number of our operations used 
water for cooling purposes only, the 
water not being contaminated in any 
way. This we have piped or are ar- 
ranging to pipe to our tank supplying 
mill water to the factory. The ad- 
vent of this salvage line brought up 
cases where people had a tendency 
to leave their water running over 
idle periods on their assumption that 
the same water was used over again 
and therefore cost us nothing. We 
were then forced to prove that this 
was not a fact, by illustration to the 
waster, that while it was true that 
the water was re-used it was also 
true that money had to be expended 



















































in equipment and electricity and at- 
tendance in pumping this water up to 
the 140-ft. head at which we were 
operating. 

The closing of main valves during 
idle periods wherever possible was 
found to be a very desirable aid in 
water conservation. In presenting 
these losses tothe persons interested 
we found that the best way to inter- 
est our people was to turn the wast- 
age into money. Letters No. 2 and 
3 are two sample letters which cover 
the method. 

To make all letters of this sort 
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Messrs; John Doe 
Richard Roe 
Thomas Coe 


Division "a* 


Division *B* 


Division #*C* 


ends only. 





PLANT ECONOMIES 


LETTEA $3 


As an example of the water wastage which is going on at thie Flent, I 
wish to present the findings of our inspection made Saturday, April 28th. 


Water running in electrolytic cleaning sink ------+---- 12 gal. per hr. 
Water running in spray frost machine---- -------. 29 gak. per hr. 
Water running on air compressor - - -------+--+--+----- 8 gal. per hr. 


Total for this division-------+----+-+-----+ 49 gal. per hr. 


Water running on hydrogen driers - -------------+.- 4 gal. per hr. 
Water running on exhaust machine, second floor - - - - - - - 10 gel. per hr. 
Water running on high frequency outfit, second floor - - - 
Water running on mercury pump exhaust, second floor, - - - 
Water running on mercury pumps, first floor - - - - - -- 

Total for this division - - - - - - - 


Water running on air Compressor, secon@ floor, bldg. #5 - - - 
Water running on cooling jackets, seconf Ifoor, building #5 - 10 gal. per 
Water running in coil dissolving sink - F . 
Water running in Men's Wash Room, building #9 - ------ - 38 gal. per br. 
Water running on treating bottles - - - 
Water running on gas booster - - - - - - 
Water running on Nash compressor - - - - 

Total for this division - - - - - - 


The overall totsl which we are able to detect is 268 gals. of water per 
hour, or over a week-end period (approximately 42 idle hours) 11,256 gels. 


A loss like this, if contimed, would amount to $75.00 per year on week 


I had a division superintendent advise me that he knew that these leaks 
happened at odd times but did not continue on eech week end. I wish to 
tefer the particular superintendent who mentioned that to me, to this re- 
port which indicates that conditions found seem to show tht this leak 

does continue each week end and furthermore is becoming somewhat aggravated. 


The cause of most of this leekage was due to faulty valves. The entire 
report carries a definite reflection on the mthods of follow-up on the 
conservation of this sort of supplies in the divisions effected and I 
certainly hope that you will make an endeavor to secure these conditions, 
Tealizing that money is being spent for no useful purpose when water is 
allowed to run into the waste pipes at this rate. 


feigned (Works Engineer) 


- 30 gal. per hr. 
- 55 gal. per hr. 
- 38 gal. per hr. 
- 137 gal. per hr. 


5 gal. per hr. 
hr. 












turing unit. 


stand out in the departments in 
which they were received, instead of 
typing the subject on in the regular 
form a large rubber stamp was ob- 
tained, entitled “PLANT ECONO- 
MIES,” with 34-in. letters. This 
stamp covered the width of a stand- 
ard letter page and each letter was 
stamped with red ink. It was be- 
lieved that whenever one of these 
letters would appear in the file or on 
a desk the message of “PLANT 
ECONOMIES” would immediately 
be revived in the interested person’s 
mind. 


THERE ARE 87 gas fires on this stem-making 
machine, of which there are 30 to a manufac- 


Considerable development work 
was done on more efficient machin- 
ery with the idea of getting higher 
production. This effected some re- 
duction in the use of supplies. 

As a final result, after two years’ 
operation, we found that our costs 
were reduced as follows: 


Mluminating Gas (per 1,000 units) 








January, 1927 $0.55 
january, T9092. 46 
Electricity (kw.-hr. per 1,000 units) 
AO 
30 

Water (per 1,000 units) 
famuery, T9072 7 
jemuary, 1909... 0+ 


While a common sense of loyalty 
on the part of an employee should 
dictate economies of this sort, the re- 
duction made in our case would in- 
dicate that drives along these lines 
bring good results. All of us prac- 
tice these economies daily in our 
home but seem to have a tendency 
to be neglectful when we are han- 
dling the other fellow’s money. 

Look around your plant and see 
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if your people are “turning it off” 
when it is not doing useful work. 
Look into some of your executive 
offices (major or minor) and see if 
you can find that fellow who is very 
careful to have an indicating light 
in connection with his cellar illumi- 
nation, but who will sit in his office 
bathed in sunlight and losing sight 
of the fact that up on the ceiling 
there are three or four 300-watt 
lamps fighting a losing battle against 
Old Sol. Get hold of that fellow 
who calls himself the backbone of 





the nation, the bird that religiously 
takes his Saturday night bath, and 
who takes particular pains, aided by 
everyone else in the family, to shut 
that gas heater off the very second 
the water is hot enough, and show 
him how to practice that kind of 
economy at his work. 

Look your plant over once in a 
while; there is certainly a chance 
for economy if you will educate 
your people to bring their home hab- 
its of conservation into the working 
period. 





sip 


Automatic Motor Speed Variation 


During Cutting Operations 


HERE are numerous opera- 
tions in varied industries 
wherein the cutting point or 
edge travels in a spiral from the 
outer edge to center of work. Re- 
gardless of the material or the na- 
ture of the cut being taken, the speed 
of the piece in the particular ma- 
chine in each case is usually a con- 
stant number of revolutions per 
minute, which, of course, means that 
the speed at the cutting point is con- 
stantly decreasing as the center of 
the piece is approched. 

In order to reduce the total time 
of each cycle of operation, the cut- 
ting speed is usually greater than is 
desirable at the outer edge and far 
too slow when nearing the center. 

The particular machine in this case 
was used for engine turning various 
designs, and wherein the master plate 
is many times larger than the piece 
to be marked; the motion being re- 
duced through a pantograph arrange- 
ment. The cutting point is applied 
intermittantly against the work, 
either mechanically from the master 
plate design, or electrically by means 
of a magnet on the tool controlled 
by insulated insertions on the master 
plate representing the design. The 
motor driving this machine was a 4- 
hp. d. c. shunt type, thrown directly 
on the line by a push-button switch, 
which was mechanically depressed 
to stop the machine when the cutting 
point reached the center of work. 

An old starting box with five 
points of armature resistance and 
five additional points of field control 
was unearthed in the electrician’s 
storeroom. The old resistance coils 
were then removed. Ordinarily, it 
Is poor practice to control motor 
speed by armature resistance, but in 
this case the load was practically 
constant at any speed, therefore, new 
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coils were wound for the first five 
points on the switch so that the mo- 
tor would start easily under load and 
accelerate gradually until full normal 
motor speed of 1,200 r.p.m. was 
reached at the fifth point. From 
then on field resistance was cut in 
point by point until a speed of about 
1,800 r.p.m. was obtained on the last 
position of switch. 

Such a starting box is not mar- 
keted, but it is a simple problem for 
any electrician to work out, first, by 
trial with the various resistances of 
standard Mazda lamps in different 
combinations, whose resistance may 
be approximately assumed by their 
ratings in volts and watts. By plot- 

















Master plate 
holder, driven 
at slow speed 
through train of 
gears from inotor 


ting a curve for the different speeds 
obtained with the various resistances 
for both armature and field control, 
required values for the ten steps, 
or as many steps as are desired, 
can be taken from this curve and 
suitable coils wound from data ob- 
tained in published tables. 


The rebuilt starting box in this case 
was located so that a connecting rod 
was easily attached to the arm of 
pantagraph on the one end, and to 
the lever of the starting box on the 
other. It was so arranged that with 
the cutting point in the starting posi- 
tion at the outer edge of the work, 
the switch was on the lowest speed 
point of the starting box, while the 
tenth point came into contact as the 
tool neared the center. There was 
no “off” position required on the 
starting box, since the motor circuit 
was controlled entirely by the push- 
button mentioned before. 

At the end of each cycle of opera- 
tion the operator merely had to re- 
move the finished piece, turn the 
feed screw back, turn the master- 
plate contact button out to the edge 
again, and then insert a blank piece 
and press the pushbutton. 

As to the actual saving of time 
with this attachment, the former cut- 
ting rate was 104 sec. per piece, from 
the time motor was started until it 
stopped itself. With the variable- 
speed, the time was 54 seconds. 

Nutley, N. J. P. T. Van BIBBeEr. 


(eld stance 























Starting Box 





“Through-cord "Push - PB. Sw.on Wiring Diagrom 
IQ) Button Switch, mounted frame to stop 
poll - 4 on beoring bracket us. and start motor 
Line 







¥,, Bessemer Rod ° 
with ends flattened, o> 2 
for screw holes 









ing the starting box. 


Fiber coupling to 

insulote two _ 

of connecting ro 
lal 7, ——— 








WIRING DIAGRAM and method of mount- 


Rebuilt 
Starting box 















Stop pin to 
replace no- 
voltage release 
magnet, 
removed 











EN! Men! Men! Every- 
where men. At the “mov- 
ies,” prize fights, hockey 


games, ball games. One generation 
following on the heels of the pre- 
vious generation. Why worry if they 
pass on or out? There are plenty 
more. All right—let’s look them 
over for a good all-around machinist. 
Very few of them seem to carry 
tool boxes. In the old days they all 
carried tools; now they have no tools 
when they enter the plant and if you 
are not careful some of them will 





have a nice collection when they 
leave. There are some lathe hands, 
milling machine hands, bench hands, 
boring mill hands, but only one all- 
around machinist and he looks like a 
relic of the old days. That is not 
surprising when one notices how 
many of the general repair shops, 
especially in the cities, have become 
specialty shops. 

It is quite plain that the industries 
will have to develop their all-around 
mechanics. If we are going to that 
expense it will certainly be a profit- 
able procedure to secure as much re- 
turn as possible from the expenditure 
by maintaining such mechanics in 
good working condition as long as 
possible. 

e+e" 

At Brown University they have a 
“Where Are We Going Committee” 
or a “Committee on Whither.” It is 
their duty to study the trend of prog- 
ress and to determine the probable 
direction for the next 20 or 25 years 
so that the education of the students 
may be planned to train them to meet 
the indicated line of progress. 

Next Spring the A.S.M.E. will 
celebrate its 50th anniversary and 
each professional division will pre- 
sent a report on the progress of the 
engineering in its division in the past 
half century. Ata recent conference 
on these reports there came from all 
directions the request that these re- 
ports not only record past progress 
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Plant Enoimeers 


Conducted by F. M. GIBSON, Consulting Editor 


Plant Engineer at American Sugar Refining Company 


but that they also indicate the prob- 
able trend of the future. 

Many corporations demand of 
their engineers that all new projects 
shall be in conformance with a major 
program of progress for a long term 
of years. It is therefore consistent, 
and also advisable, that industrial en- 
gineers should look forward for a 
period of years to see where their 
organization is headed and what can 
be done toward not only maintaining 
its efficiency but increasing it. 


* *K *K X* 


One of the foremost advertising 
agents of the country advises his cli- 
ents in establishing a trade name not 
to project their advertisements as at 
a stationary audience but as at a 
parade that is continually passing, 
and it seems to me that to establish 
the greatest efficiency over a long 
period in an engineering department 
it is necessary to consider the contin- 
ual progressive changes occurring in 
the personnel of the department. 
The older men are fading from the 
picture, the men of middle age are 
having their time before the grand- 
stand, and the younger men are ad- 
vancing with energy and aggressive- 
ness. 

If these three groups are main- 
tained in proper proportions, the ef- 
ficiency will be maintained continu- 
ously at high level. The younger 
group makes the organization appear 
lively and energetic, but their work 
is not the most dependable. The mid- 
dle group are the best producers, for 
they have some speed and some ex- 
perience ; but too many of this group 
will produce in a few years too large 
a group of the third class, whose 
work is most efficient if you can af- 
ford to wait for it. 

It is this last group that is the most 
difficult to regulate. With plenty of 
construction work being carried on 
by the department, the problem is not 
so difficult, but it is when this class 
of work is curtailed and the work of 
the department: is mostly mainte- 





nance and repair that the real diffi- 
culty arises. At such a period the 
department is reduced greatly in 
number, and as it is the general pol- 
icy to retain the men longest in serv- 
ice and those who have suffered par- 
tial disability in service, this group 
forms a great percentage of the num- 
ber of employees. This means that 
production drops and costs rise. 

I have one crew that at times in- 
cludes 12 mechanics and the mini- 
mum when work is slack is three, 
including two who are almost at pen- 
sion age and one cripple. It is diffi- 
cult to show much headway with this 
minimum crew, but such is the condi- 
tion that must be endured. In Eastern 
Massachusetts is a plant with 200 
employees in the mechanical depart- 
ment, among them 18 men afflicted 
with major partial disabilities. This 
is 9 per cent of the department; 
added to the 12 per cent of old men, 
they make a total of 21 per cent of 
the working force. Such a condition 
is bound to occur unless some well 
developed policy is followed over a 
period of years. 


* * * X* 


In a game of professional hockey 
last winter one player viciously 
slashed another across the face with 





a hockey stick. A major penalty 
consisting of expulsion from the 
game for a period of five whole min- 
utes was inflicted and as the player 
left the ice he said something sar- 
castic to the referee, for which he 
was fined $50. Apparently one player 
should not try to ruin another player 
and the offense should be recognized 
by some sort of penalty, but to insult 
the dignity of the overlord is a very 
serious matter and the penalty must 
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be one that will make a greater im- 
pression—that is, in the pocketbook. 
That, of course, seems to us who 
read it out of all proportion, but its 
equal and worse can be found in in- 
dustrial plants. 

| heard of one plant where a man 
failed to oil a bearing which, as a 
result, burned out. He was dis- 
charged for carelessly ruining a bear- 
ing. Within a month in the same 
plant an employee, in complete dis- 
regard of warnings, threw in an elec- 
tric switch, starting the machinery 
and crippling an employee who was 
repairing the machine. The engineer 
in charge proudly stated that he 
“oave that fellow a darn good bawl- 
ing out.” This plant had adopted the 
pension system in order to hold its 
employees for continued service. If 
that policy is good practice, then it 
would be good policy to maintain 
those employees in good condition to 
render as much service as possible 
over their long term of employment. 


* * *K * 


There will always be accidents. A 
small number are unavoidable and a 
varying number are due to careless- 
ness or to poor judgment of speed 
or distance—often called careless- 
ness. There will always be occupa- 
tional diseases and personal afflictions 
of various kinds. One of the most 
valuable aids in overcoming the at- 
tendant reduction of productivity of 
employees is medical aid. Sometimes 
| feel that it is equally effective as 
accident prevention. The most es- 
ential part-of<this service is the ap- 
roval of the medical personnel by 
he employees. Once the employees 
re convinced of the sympathetic in- 
terest of the nurse or doctor, they 
vill seek all of the aid possible. A 
isit for treatment for injury gains 
the confidence of the worker, then 
follow visits for headaches, indiges- 
tion, fallen arches, and other ail- 
ments and finally the worker tells the 
doctor of the illness of some member 
of his family. The doctor advises as 
far as he dares and then tells the 
worker where to go for further ad- 
vice. The effect of such service upon 
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the morale and loyalty of the em- 
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ployees is a most valuable asset. My 
opinion is based upon the expressions 
upon the faces of the men as they 
discuss this service. 

Recently we had an experience 
that will show the value of real med- 
ical aid. One of our best mechanics 
had one eye severely cut in an un- 
avoidable accident. He was rushed to 
a specialist in whom we had good 
reason to have confidence. The spe- 
cialist, fearing a sympathetic reaction 
in the other eye, decided to remove 
the injured one and another doctor 
on the staff concurred. The refinery 
doctor went further, however, and 
secured the advice of the most emi- 
nent specialist in New York, who de- 
cided that the eye should not be 
removed. Every indication at pres- 
ent points to a complete restoration 
of sight in the injured eye. That ac- 
cident will cost the company around 
$750, but what a tremendous effect 
the incident has had upon the men. 
It is worth many times the cost. 
They prefer working in a plant 
where they have confidence that their 
interests will be guarded to the limit. 

But that is not the only return on 
the investment. The compensation 
for the loss of the eye would have 
amounted to $4,200. It is not unrea- 
sonable to assume that the loss of one 
eye will slow up the work of an em- 
ployee and cause inaccuracies in close 








work that will result in decreasing - 


the production of that mechanic to 
the extent of 10 per cent. This man 
will have to give 25 more years of 
service before he reaches pension 
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age. If he serves that long (and he 
probably will) 10 per cent of his pay 
will amount to $5,200 which, added 
to the compensation, makes a total 
probable cost of $9,400. 
ee ere 
Other cases, involving the loss of 
an arm or a leg, where the loss in 
production is more serious, will show 
savings of the same order and prove 
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that it pays to spend money in order 
to maintain the productivity of men 
who are offered pensions for long 
terms of service. The consideration 
of the subject has been purely finan- 
cial and the humane side of the ques- 
tion has not even been mentioned. 
There are other causes than acci- 
dents which reduce the producing ca- 
pacity of a man and make him an old 
man years before he is eligible for a 
pension. Furthermore, infirmities 
make him more liable to accidents. 
Eyesight is one important factor, yet 
the machine shop, where close work 
is necessary, is, often the poorest 
lighted and least painted place in a 
plant, unless it be the boiler house. 
The benches are placed along the out- 
side wall in front of the windows. 
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The light on the work is strong, but 
the mechanic must face the glaring 
light from the window and often- 
times the reflection of light from pol- 
ished metal. 


* -«* * X 


On a cold, rainy day, a man hangs 
his wet overcoat in a locker and by 
night time all of the clothes in the 
locker are damp from the overcoat. 
Perhaps he has been working in a 
hot place and his underwear is wet 
with perspiration. He stands on a 
cold floor to change his shoes, puts 
on his damp clothing and goes out 
into the storm. The result is pneu- 
monia and he is never the same man 
again. Often men are shifted from 
a hot location, reeking with perspira- 
tion, and sent to a cold, drafty loca- 
tion. Then there is the dust condi- 
tion. As long as these practices exist 
one may expect pneumonia, tubercu- 
losis, and other serious afflictions. 

Another serious condition is her- 
nia, which often is the result of 
unreasonable demands on an under- 
manned job. The effect of the con- 
ditions mentioned is worth the 
serious study of any plant engineer. 





253 





LIMITATIONS of 









ROLLER CHAIN DRIVES 


By WOODWARD WARRICK 


NOWLEDGE of the limita- 
tions of roller chains and 
sprockets will. prevent mis- 

applications, to which they are more 
subject than any other medium for 
the positive transmission of power, 
primarily on account of their rugged- 
ness and resistance to abuse. Best 
performance can result only from 
correct selection, installation, and 
care. 

The opinion that they are a “uni- 
versal panacea” for transmission ills 
has been fostered’ by a_ general 
familiarity with certain equipment 
which imposes severe usage, to which 
they are applied. For motor trucks 
that must withstand extremely hard 
service, and for all motorcycles, the 
use of roller chains and sprockets is 
common practice. 

Their ability to serve as a “goat,” 
or safety member, resisting maltreat- 
ment, and concentrating the bulk of 
wear where it is repaired with dif- 
ficulty, encourages their adoption 
under such circumstances that when 
they do need attention after protect- 
ing other parts of the equipment, the 
essential reason for their adoption, 
and for the repair, is sometimes 
overlooked. 

Roller chains are series of oscil- 
latory bearings, connected by links, 
and subject to more misalignment, to 
heavier bearing pressures, to more 
shock loads and to worse conditions 
of lubrication than almost any other 
type of mechanism. Their ability to 
withstand such punishment is evi- 
dence of their worth, but it is 
responsible for much abuse and for 
neglect of reasonable attention, and, 
of course, for performance short of 
the best. Truck, tractor, motorcycle 
and bicycle chains, exposed after 
slushing, to the dirt and vicissitudes 
of all types of highways, represent 
bearings which continue to function 
with “grinding compound”. as a 
“lubricant.” 

The wide field of service, ranging 
from heavy, slow-speed work to driv- 
ing from high-speed electric motors, 
in which roller chains have given 
faithful service for more than four 
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Mechanical Engineer 
Diamond Chain and Manufacturing 
Company 
Indianapolis, Ind. 


decades, has been possible because 
the chain design has been based on 
sound engineering principles, and 
because the precision of manufacture 
and the steels and heat-treatments 
employed have kept pace with 
modern practice. Formerly used 
primarily on account of the ease of 
their incorporation in machine design, 
they are now endorsed for practically 
all power transmission needs. 

The selection of proper roller 


chains and sprockets is simple and, - 


aided by the data furnished by the 
chain maker, anyone capable of in- 


AN EXAMPLE of high-speed operation. 


telligently specifying belts and gears 
will be equally successful with roller 
chains. Considering that the latter 
are used for such diverse services as 
for driving “assembly-line’’ convey- 
ors at speeds so slow as to be almost 
imperceptible, and for stepping up 
the speed of 1,800-r.p.m. motors for 
woodworking machinery and for pul- 
verizers, it is natural that adherence 
to principles proved true in actual 
service is desirable. 

Lineal speeds to 1,500 f.p.m., 
which represent ordinary practice, 
are exceeded infrequently in indus- 
trial work, but if the proper range of 
shaft rotative speeds is not too 
greatly violated, the ultimate theo- 
retical limitation of lineal speeds is 





Paired, multiple-roller chains driving a 
shaft at 3,000 r.p.m. from a 25-hp. motor running at 1,500 r.p.m. 
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established only when the latter 
reaches the point at which the centrif- 
ugal force developed! is of . such 
amount as to creaté' stresses beyond 
the proper working load. Practically, 
tlle strengths of roller chains are far 
greater than any stresses that can 
be developed by centrifugal force. 
By the use of wheels with a suf- 
ficiently great number of teeth, roller 
chains have been driven at velocities 
as high as 4,000 f.p.m., transmitting 
many times their normal power rat- 
ing; but such drives require special 
design, must be very carefully main- 
tained, and are not often encountered. 
Paired, single-roller chain — final 
drives of this nature enabled the 
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SHORT-CENTER drive 
with stepped sprockets 
as used on a battery of 


lathes. 


A SPEED reduction of 
8.53 to 1 is provided by 
this quadruple’ chain 
transmitting power from 
a 85-hp. motor at 900 
r.p.m. to a 3-roll cal- 
ender for textile finish- 
ing. 


British “Mystery” Sunbeam racer to 
attain, in 1927, the world’s record 
speed for land vehicles at that time, 
203 miles per hour. Their design 


duplicated’ that with which American ' 


cars established world’s records 
almost thirty years before. 

For each pitch of roller chain or, 
for that matter, for each pitch of any 
type of chain, there is a more or less 
elastic limiting rotative speed of 
shaft, which is as great for roller 
chains as for any other type. When 
overspeeded, they are not as quiet as 
if a shorter pitch, having a higher 
“allowable” rotative speed, had been 
employed. Avoidance of wheels with 
few teeth, and multiplication of 


strands, combined with underspeed- 
ing, provide combinations which are 
inaudible in service, having noise 
levels far below those common to in- 
dustrial work. A span of the driving 
or tight strand exactly divisible by 
the pitch also tends toward maximum 
quietness. 

Utmost economy in first cost is 
achieved by selecting the longest 
chain pitch suitable for the rotative 
speed of the faster running shaft, 
unless the amount of power to be 
handled makes possible the choice of 
a shorter pitch chain with smailer 
capacity. When single roller chains 
are not adequate, double, triple, and 
quadruple strands are used, paired 
quadruple strands representing the 
maximum multiplication approved. 

In general, the limitations of roller 
chains are identical with those of 
other chains of comparable accuracy, 
workmanship, and materials, but the 
same mechanical principles that apply 
to high-speed roller chains, and to 
the inverted-tooth or “silent” type, 
also apply to wire chains and to 
malleable-iron chains. For all, the 
destructive action between chain and 
sprocket is proportional to the link 
impact, which varies directly with 
the weight and the square of the 
velocity, and inversely with the area 
of contact. 

Power transmission capacities of 
roller chains are materially affected 
by conditions of operation, but 400 
h.p. may be accepted as the extreme 
maximum. The minimum is repre- 


DRIVING a 450-ft. coal and ash conveyor. 
An example of a long-center drive; the ~ 
center distance is 15 ft. 


255 








sented by such applications as those 
for the operation of bomb releases 
and other controls on airplanes, in 
which the amount of power to be 
handled is insignificant in compari- 
son with the necessity for reliability 
and minimum weight. 

Ratios may be positive or negative, 
8:1 and 1:8 being the largest ordi- 
narily encountered, but greater speed 
changes are not infrequently en- 
dorsed. Although the small sprock- 
ets may have as few as five or six 
teeth, and the large more than 100, 
extremes in either direction are not 
desirable. Both imply some sacrifice 
in serviceability and indicate some 
compensating provision for a greater 
potential capacity than would other- 
wise be needed. Two or more 
moderate ratios in tandem are pref- 
erable to one large single reduction. 
Motor pinions should have from 17 
to 21 teeth, unless the service is in- 
termittent and quietness not essen- 
tial. In such instances, and when 
the motor shaft is small enough to 


permit, as few as 10 teeth can 
be used. 
Great compactness. is _ possible. 


Center distances may be so short that 
the ends of teeth in driving and 
driven sprockets barely clear each 
other, or they may be so long that, 
even for large ratios, the driving and 
the slack strands of chain may in- 
clude a relatively small angle. With- 
in reasonable limits, chain length and 
chain life are directly proportional. 
Horizontal center lines are desir- 
able, but not essential. Presumably, 
the worst condition exists with a 
vertical center line, the smaller 
sprocket being below, but this ar- 
rangement need not justify appre- 
hension as to satisfactory perform- 
ance. Centrifugal force, tending to 
cause the chain to assume a circular 
path, although sometimes overlooked, 
is frequently an ameliorating influ- 
ence. Correct tooth shape is likewise 
beneficial. The eminently satisfac- 
tory behavior over many years, of 
more than five thousand short-center 
roller chain drives, installed by one 
concern, with the driver below, and 
with a follower speed of 1,450 to 
1,750 r.p.m., proves that such ap- 
plications are thoroughly practical. 
Roller chain drives are unlike gear 
drives in that adjustability of center 
distance is desirable, and that rolling 
meshing persists, regardless of the 
amount of chain wear. Compensa- 
tion for the gradual elongation of 
pitch is provided by the tooth shape, 
the gradual increase in chain pitch 
being accommodated by an “effec- 
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tive” pitch diameter of appropriate 
size, the rollers meshing farther out 
on the teeth. Speedy shortening of 
roller chain by one pitch is accom- 
plished with an offset link. . Idlers, 
unless they are needed for chain 
guidance past obstructions, are not 
desirable because proper adjustment 
by unskilled personnel is _prob- 
lematical. 

The simplicity of roller chains 
facilitates repair work if needed. 
Repairs are a matter of minutes only 
and they may be made by unskilled 
labor without special tools. 

Impulsive loads, such as those 
characteristic of reciprocating com- 
pressors, demand over-chaining to a 
greater extent than under any other 
condition. Careful and frequent ad- 
justment of center distance to pre- 
vent excessive whipping is essential, 
and excess play in bearings, both 
radially and axially, is more than 
usually undesirable. 

Roller chains, being symmetrical 
in all proportions, are reversible. 
Having no right and wrong side, 
“multiple-center” drives are not un- 
usual, one chain actuating several 
sprockets, either “inside” or “out- 
side” of the strand, both idlers and 
followers. This feature makes it 
possible for the chain to traverse a 
tortuous path and, if properly se- 
lected, to give excellent results. 
Variations in ratio are accomplished 
by changing the size of one sprocket 
and adjusting the chain length. 

The smoothness of action of chain 
drives is a function of the number of 
teeth, a chain wrapped about a 
sprocket being like a belt around a 
polygonal, rather than. a circular 


PULSATING LOAD of oil-well drilling 
and pumping machines. The encased ver- 
tical-center motor drive on the left is 


quadruple strand, high-speed roller chain. 


pulley, sprockets having pitch poly- 
gons rather than true pitch circles, 
but the variations in instantaneous 
angular velocity are negligible unless 
the sprockets have very few teeth. 
This aspect of chain and sprocket 
action illustrates an essential differ- 
ence between sprocket wheels and 
gears. All sprockets designed to 
mesh with a given chain necessarily 
have the same chordal pitch, but 
varying circular pitches, depending 
on the number of teeth, while al! 
gears of an interchangeable set have 
the same circular pitch but varying 
chordal pitches. Another difference: 
is that tooth strength of sprockets 
presents no problem, several teeth of 
each wheel being always in mesh, 
and sharing the load, providing for 
a smooth flow of power, without 
jerks. 

Sprocket teeth should conform to 
the design originated and approved 
by the American Society of Mechan- 
ical Engineers, by the Society of 
Automotive Engineers, and by the 
American Gear Manufacturers’ As- 
sociation. They may be cut with 
space cutters, five of which handle 
the entire range of teeth, with strad- 
dle cutters, of which only two are 
required, or with universal hobs, one 
of which will cut any number of 
teeth for a given pitch and roller 
diameter. Sprocket wheels for roller 
chains may be made by any shop with 
turning and milling equipment. 

For driving from electric motors 
or other high-speed machinery, and 
when severe conditions of service 
must be resisted, pinions should be of 
machine steel, carburized, hardened 
and drawn, or of higher carbon steel, 
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A MULTIPLE-CENTER application. The 
function of the chain is to drive the can- 
vas belts of five superimposed conveyors 
of a proofer in a bakery. 


SLOW SPEED, in driving mixers in the 
manufacture of pharmaceutical prepara- 
tions. With two chain drives and identi- 
cal centers, the final speed is 18 r.p.m. 
Motor speed is 900 r.p.m. 


heat-treated, to equalize the rate of 
wear with the larger wheels. Tough- 
ness of surface is needed, rather than 
hardness. Cast iron, machine steel, 
cast steel and non-ferrous alloys are 
suitable for the sprockets of the 
average drive. Four or five replace- 
ment chains can be used with the 
original sprockets, as the latter 
usually survive the equipment with 
which they are employed. 

The mechanical efficiency of well 
designed roller chain drives is usually 
in the neighborhood of 98 per cent. 
Friction and impact, the only ave- 
nues for inefficiency, cannot repre- 
sent much loss of energy. Inefficient 
chains would run hot, and it is note- 
worthy that the temperature of most 
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chains rises very little, even after 
continuous running in_ restricted 
spaces which deprive them of much 
of the usual “air-cooling” effect due 
to their motion. 

Chains should not run hot. If 
much heat develops, they are over- 
loaded or over-speeded, or both. 
Records of one extreme drive show 
that the chain became so hot that the 
lubricant could not have more than 
momentary effect, being burned 
away. Investigation disclosed that 
the chain transmitted eight times the 
normal maximum power at a rotative 
speed of shaft 270 per cent of the 
highest r.p.m. usually recommended 
for that size—and yet the user, 
understanding the significance of 


these factors, was thoroughly content 
with the performance. 

Although roller chains and sprock- 
ets are notably long-lived and re- 
sistant to neglect of lubrication, the 
use of oils or greases that will pene- 
trate the small clearances of the 
chain is highly desirable, resulting 
invariably in improvement of service 
over that otherwise possible. When 
there is exposure to grit and dirt, 
chains should be cleaned thoroughly 
in gasoline at frequent intervals and 
after submergence in melted grease 
for a sufficient length of time to per- 
mit equality of temperature, the links 
should be worked back and forth. 

Continuous lubrication in an oil- 
tight case will provide for superior 
dependability and greatest longevity. 
Distribution of oil to the working 
side of the chain by means of slinger, 
drip cups or pumps is preferable to 
even partial continuous submergence. 
When the oil level is too high chains 
will run warm and oil-tight integrity 
of the case is impossible. Thorough 
cleaning with gasoline, of cases and 
enclosed chains as well as those run 
exposed, will add materially to the 
chain life. Chain cases should be 
used when possible for high-speed 
drives and for those exposed to gritty 
atmospheres, but for slow-speed 
drives periodic manual lubrication is 
adequate, with guarding only to pre- 
vent throwing of the lubricant. 

Properly selected, and given 
reasonable care, roller chain drives, 
by virtue of their intrinsic simplicity 
and ruggedness, will correctly solve 
both high-speed and low-speed power 
transmission problems. 


Ge 


HE organization of the Main- 
tenance Division of any indus- 
trial establishment, like any 
other organization, is simply a means 
to an end. The success in any case 
is predicated on the same funda- 
mental principles. The _ general 
policies of administration must be 
clearly defined and should supply an 


.ideal of accomplishment which is 


well understood and acceptable. The 
leadership of maintenance forces 
should be in capable managerial 
hands and to be successful this man- 
agement should inspire confidence 
that can only be obtained by a thor- 
ough knowledge of the task in 
hand and an ability commensurate 
with the difficulties to be met. The 
execution of the work should be 
systematic, efficient and thorough.— 
Perry A. Fettows in S. J. E. Bul- 
letin, January. 
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HERE IS A PLACE where you can get some inside information when you 
get stuck. The only restriction is that you do a good turn to the other 
fellow when he asks a question that you can answer from your expertence 


QUESTIONS 
Asked and Answered 
By Readers 









Sealing Plastered Walls 
Against Moisture 


Moisture that seems to come through 
the brick veneer walls of our office 
building during heavy rains makes it 
impossible to keep paint on the plaster 
finish of both the first and second 
stories. The paint peels off and in 
places, particularly around fine cracks, 
a white crust forms that can be brushed 
off, but soon appears again. The 
building is about four years old and I 
do not know how it is constructed, but 
it would seem that the walls were not 
properly sheeted or waterproofed. Is 
there any paint or similar coating that 
can be put on the plaster to seal it 


against moisture, so that ordinary flat. 


wall paints will adhere without peeling 
or discoloring? a a 8. 
Long Island City, N. Y. 


* * * * 


What Causes Poor Starting 
of This Motor? 


We have a G. E., 30-hp., 220-volt, 900- 
r.p.m., Type K2-10A, Form K, wound- 
rotor motor from which we removed 
the sliprings and shorted the slipring 
connections. We now find that some- 
times the motor will not start until the 
rotor is moved slightly. When the 
rotor is not on this particular spot the 
motor will start and when it comes up 
to speed the pulling power is normal. 
We have tested for shorts and grounds 
and could not find these or any other 
defects. Can any readers tell me the 
cause and remedy for this condition? 

Logan, W. Va. 5. 5. 


* +«K *« 


What Causes 
Rapid Wear of Commutator 
and Brushes? 


A 35-hp., 500-volt, four-pole, 700-r.p.m., 
compound-wound d.c. motor is giving 
us trouble from rapid wearing of the 
brushes. The commutator, which is 
slotted, also wears away faster than I 
think it should and heats up badly. In 
fact, the motor as a whole operates at 
an abnormally high temperature, in 
view of the fact that it is not over- 
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loaded. Will some reader please tell 
me how to proceed to correct these 


conditions. F. H. 
Albert, W. Va. 





READERS who are inter- 
ested in this department are 
invited to submit questions 
for discussion, as well as 
their solution of the prob- 
lems presented by others. 
Questions need not neces- 
sarily deal with problems 
that you have not yet 
solved; even though you 
have found an answer to a 
puzzling situation, discus- 
sion may bring out different, 
and perhaps better, ways 
of handling it, and will be 
helpful to other readers 
who may be facing the 
same problem. 











Resurfacing Concrete Floors 


E are having trouble with a con- 

crete floor and some runways 2 
ft. wide, due to breaking up of the 
surface. This concrete work has been 
in only three or four years, but the 
smooth surface seems to break away 
from the foundation or base and comes 
away in irregular chunks about an inch 
thick and from three or four inches to 
a foot or more in diameter. We have 
been told it will be necessary to tear 
out all of the old concrete and start all’ 
over, as it would be impossible to make 
a new surface adhere to the old foun- 
dation. We do not want to do this if 
we can help it. I should like to know, 


(1), what makes the surface break 
down as described. (2) Will it be pos- 
sible to resurface the bad places and 
secure a good bond with the base? 
(3) If so, what precautions should be 
observed when doing the work? 

Long Island City, N. Y. . 


E. W. 


What Causes These Switches 
to Flash Over? 


Tot from flashing over of 
control switches is experienced in 
a plant having about 2,000 hp. mostly 
in 440-volt, three-phase, 60-cycle, squir- 
rel-cage motors ranging up to 15-hp. 
rating. The motors are all controlled 
by automatic starters, most of which 
are of the across-the-line type. Every 
few days a switch flashes over either 
from pole to pole or to ground with- 
out any apparent cause. The flash- 
overs seem to occur on the switches of 
small motors as frequently as on the 
large motors. A fairly large amount 
of metal dust from grinding of iron 
castings is encountered in some depart- 
ments, but switches located in depart- 
ments where there is no metal: dust 
seem to flash over about as frequently 
as those in dusty places. The voltage 
range in the plant is approximately 420- 
480 volts. 

The switches are rated for 550 volts 
and seem to be capable of breaking the 
locked rotor current of the largest mo- 
tors within their rating at that voltage, 
in other plants. Once or twice several 
switches have flashed over at the same 
instant, seeming to indicate a surge of 
some kind. The power factor is quite 
low, being around 50 per cent. There 
is no evidence of short circuits or 
grounds in the wiring or in the motors. 
If any readers have experienced this 
trouble I wish they would tell me what 
causes it and how it can be remedied. 
Chicago, Ill. F. W. B. 


* * *K *k: 


Method of Cleaning Busbars 


The busbars behind all of our switch- 
boards are stained and marked, and we 
would like to clean them, but can not 
shut down long enough to do a good 
job. Sometime ago we heard of a paint 
that was said to be a copper-colored 
lacquer, but we do not know what the 
name of it is. We will be grateful for 
suggestions from readers as to the best 
way of cleaning these busbars, many of 
which are in such close quarters that 
cleaning by hand, with emery Poe is 


impracticable. 
Jersey City, N. J. 
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Synchronous Motor Causes 


Line Surge 
We are having trouble with a 2,200-volt, 
600-hp., 75-r.p.m., 25-cycle synchronous 


motor which is direct connected to twin 
ammonia compressors. One cylinder is 
1844x386 in., rebored to 18% in.; the other 
cylinder is 19x86 in. Both machines are 
running with the same suction and delivery 
pressures and pull about 425 hp. We can 
not adjust the field rheostat for any length 
of time on account of a heavy surge, which 
is shown by the swinging of the ammeter 
needle and is at times noticeable on the 
lights. Readjusting the field rheostat to a 
lagging or leading current will correct this 
condition only for a short time. The surge 
is in synchronism with a certain point of 
the stroke at every revolution, and was 
thought to be due to a mechanical defect. 
We realigned the machine and corrected 
every abnormal condition, but the electrical 
‘surge is still there, although it is not very 
noticeable at night or when the machines 
are running on light loads. Our voltage 
regulation is good and I am at a loss to 
account for this very annoying surge. Have 
any of our readers encountered similar 
trouble? If so, how did you overcome it? 
Toronto, Canada A.F.E. 


ITH reference to A. F. E.’s 

W question I might say that in 

our plant we have two air com- 
pressors, one of which is driven by a 
480-hp., 180-r.p.m. and the other by a 
730-hp., 164-r.p.m. motor; both are 
synchronous machines operating at 60 
cycles, 2,200 volts. 

On the larger of the two machines 
there is in addition to a very heavy 
rotor, a flywheel 12 in. x 12 in. x 8 ft. 
in diameter to compensate for surges. 
On the smaller of the two machines 
there is a flywheel which is approx- 
imately 12 in. x 4 in. x 6 ft. in diameter. 

The illustration shows four oscillo- 
grams taken on the smaller motor. 
Chart 1 represents quarter load on 
the compressor, chart 2, half load, 
chart 3, three-quarter load and chart 4 
full load. It will be noted that there is 
very little difference in the ratio of the 
swings in current throughout the four 
stages of operation; although the cur- 
rent naturally increases as the load is 


increased the ratio between maximum 
and minimum current does not change 
much. 

Our substation is of 10,000-kva. 
capacity, but although the operation of 
either of the compressors swings the 
ammeter needle on the 8,000-amp. total- 
izing meter, the oscillations do not build 
up in any way above those shown in 
the oscillograms. 

I am led to believe, therefore that 
A. F. E.’s trouble is probably due to a 
lack of sufficient flywheel effect on the 
compressor, or to say it somewhat dif- 
ferently, the surges are due to the 
slower speed of the machine. 

To correct the trouble I would sug- 
gest either speeding up the motor if 
possible, or installing a bank of 1~1=—= 
ratio, high-reactance transformers in 
the line feeding the motor. It is also 
possible that line reactors would be of 
some help. 

If it would be possible to add a fly- 
wheel to this job I am sure that it 
would correct the trouble as apparently 
there is not enough WR’ in the rotating 
parts to carry over the strokes of the 
machine at the slow speed of operation. 


WILLIAM B. FERGUSON. 


Works Electrical Engineer, 
Westinghouse Airbrake Company, 
Wilmerding, Pa. 


HE details given by A. F. E. sug- 

gest a number of possibilities as 

to the probable cause of the 

trouble, although a very lengthy dis- 

cussion might be required to cover all 
of these points. 

However, assuming that all the me- 
chanical elements of the compressors, 
such as the various check and other 
automatic valves and appliances, are in 
satisfactory condition and that the 
regulation of the supply voltage is good 
and the frequency steady, the general 
nature of the trouble seems to point 
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IN THESE OSCILLOGRAMS taken on a 480-hp., 


180-rpm. synchronous 


motor driving an air compressor, chart 1 represents: quarter load on the 
compressor, chart 2, half load, 
full load. 
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chart 3 three-quarter load, and chart 4, 


to hunting of the motor. In this par- 
ticular application it may be due to the 
unsuitability of that motor for the 
exact service conditions. 

At the present time troubles of this 
nature with such a slow-speed unit are 
not of common occurrence, due to the 
close co-operation of the compressor 
and motor manufacturers. Barring 
mechanical faults in the compressor, 
the trouble described may be and 
usually is one of obtaining the correct 
flywheel effect in the motor to over- 
come the variable torque required at 
each revolution. This effect can be 
obtained only by designing the rotor 
of the motor with the necessary fly- 
wheel effect, or by adding an additional 
flywheel if it is not possible to include 
sufficient effect in the rotor of the 
motor. 

In one case in my experience a com- 
pressor unit of a similar kind was fur- 
nished with a flywheel which had to be 
removed as it was found in actual 
operation that last-minute changes in 
design resulted in better operation with- 
out the flywheel. The effect was 
similar to that described in the question. 

If A. F. E. is certain that the com- 
pressors are in good shape mechanically 
and that the power supply is satisfac- 
tory, the matter should be referred to 
the manufacturers involved, as it is be- 
yond any users to apply the proper 
remedy. C. O. von DANNENBERG. 
New York, N. Y. 


— 


Low-Resistance Joints 
Method of 
Heating Oil Pipe Line 


We have a 2-in. pipe line 120 ft. long that 
supplies crude oil to some of our furnaces. 
The supply tank is equipped with a steam 
coil to keep the oil at the proper tempera- 
ture, but during cold weather the oil stand- 
ing in the pipe overnight becomes cold and 
thick and we have trouble each morning 
starting our furnaces until the pipe line is 
heated. I should like to know, (1) if it 
would be possible to use some form of 
electric heater to keep the oil in the pipe 
line warm. If so, please give me sugges- 
tions on how to make it. We have 220 
volts a.c. and 110 and 220 volts d.c. avail- 
able. (2) What other method of heating 
this pipe line would be practicable? 

Chicago, IIl. J.J.E. 


N answer to J. J. E., I think I can 
suggest a remedy. I was once em- 
ployed in a packing plant where 


‘lard and cotton seed oil were pumped 


in cold storage and out-of-doors. The 
pumps were electrically driven and, of 
course, it was up to me to clear any 
trouble. 

To make the oil flow freely, we put 
a tee and a good valve in a nearby 
steam line. Next, we ran a small pipe 
connecting to the steam line right up 
against the 2-in. oil line and clamped 
the two together all the way along. 
At the end of the steam line we put 
in an old valve and let it leak just a 
little. The steam could be shut off at 
the first valve in the summer time. 

With such an arrangement, if. the 
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small amount of steam escaping at the 
end is objectionable, it can be led into 
a trap or a tub of water. 

Out-of-doors we wrapped the two 
pipes together with roofing paper and 
tried to make a natural drain into the 
tank. When the weather was real cold, 
the pump tender opened the last valve, 
at the end of the steam line, just a 
little more. 

This arrangement cleared our trouble 
for good, at a cost that was nothing 
to talk about; it saved us enough time 
in a week to pay for the whole job. 

I should think that electric heat 
would cost too much to heat a pipe 
line as long as J. J. E.’s. 

Baltimore, Md. Harry C. Myers. 


N regard to the question by J. J. E. 

I am not familiar with an electrical 

method of heating a fuel oil pipe 
line, but we have secured very satisfac- 
tory results from the use of steam. We 
use steam to heat both fuel oil and 
gasoline gas pipe lines by placing the 
oil pipe inside a steam pipe line which 
is large enough to take the couplings 
of the smaller pipe. The steam pipe 
line is covered with insulation which 
is waterproofed in places where it is 
exposed to dampness. The line is 
drained at its low point. 

Another method which we have used 
satisfactorily consists in placing a small 
steam line beside an oil pipe line, cover- 
ing both with a suitable insulation. 
Oneida, N. Y. D. W. I. 


———— 


Trouble with Mica V-Ring 
of Commutator 


On the commutator of one of our motors 
there is a space of 0.015-0.020 in. between 
the mica cone and commutator bars, and 
between the mica cone and V-ring, into 
which oil and carbon dust find their way 
and cause grounds and short-circuits in the 
commutator. I do not dare to draw the 
commutator bolts any tighter, for fear of 
breaking them or stripping the threads. 
We cannot spare this machine long enough 
to tear the commutator down; so I should 
like to know if there is any other way in 
which this trouble can be cured. I have 
tried to stop these crevices with shellac 
and a band of mica, but have not been 
able to effect a permanent cure. Is there 
any material that could be forced into these 
cracks to seal them? 

Albert, W. Va. F.H. 


EGARDING tthe ttrouble that 

F. H. is experiencing with the 

mica V-rings of a commutator, a 

space of .0150-.020 in. between the com- 

mutator bars and mica V-rings is nor- 

mal for a well-designed commutator. 

This is the natural result when the 

pressure acts on the other surface of 

the V-ring, as it should. However, the 

air space should be filled with mica 

flakes before the commutator is com- 
pleted. 

To eliminate his troubles, F. H. 
should fill the crevices with small 
pieces of mica, using a little shellac as 
a binder. When this is thoroughly dry, 
apply a coat of red commutator sealer 
with a brush. This sealer can be ob- 
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tained from Sherwin-Williams or the 
General Electric Company. Cover the 
bars well up to the commutator sur- 
face, as well as the mica V-ring and 
steel clamping ring, to produce as great 
a creepage distance as possible. 

The sealer will air dry in a short 
time, forming a hard surface which can 
easily be kept clean. It will not crack 
with increasing temperature, and forms 


a good insulator. S. S. WotrFr. 
Chief Engineer, 

American Electric Motor Co., 

Cedarburg, Wis. 


EFERRING to F. H.’s trouble 
with the mica V-ring on a com- 
mutator, I would suggest that he 

clean the V-ring with gasoline and then 
paint it with Comalac, made by The 
Martindale Electric Company. Then 
fill the space with Early’s commutator 
cement. I believe that this procedure 
will overcome his difficulties. I have 
tried it on 170-hp. motors, and it 
worked very satisfactorily. 
G. P. CHATFIELD. 

New Lexington, Ohio. 


—__ = 


Will New Brush-Holders Keep 
These Machines From 
Sparking? 


We have four old Western Electric, 400- 
kw., 110-r.p.m., 250-volt generators using 
radial box-type brush-holders. 

These machines were originally designed 
for 125-volt operation, but five years ago 
were rewound for 250 volts and the thick- 
ness of the brushes cut in half. We have 
tried five or six different grades of brushes, 
but have not found one that is entirely 
satisfactory, as they all spark, cut the com- 
mutator or are noisy. The brushes used 
measure % in. x 2 in. x 9 in. long. The 
commutators are undercut and slightly out 
of true, and I am wondering whether 
reaction-type brush-holders will clear up 
this trouble, but do not want to go to the 
expense of installing them unless it is 
necessary. I wish that readers would give 
me the benefit of their experience in solv- 
ing problems of this sort. 

Bloomfield, N. J. H.F.K. 


EGARDING H. F. K.’s troubles 
R with sparking, so many factors 
are changed when a 125-volt 
machine is rewound for 250 volts, that 
I do not see how new brush holders 
can overcome the difficulty if the pres- 
ent type is properly adjusted. 

If the original armature winding 
were duplex and you changed to sim- 
plex to double the voltage, then you 
were justified in reducing the brush 
thickness as you did, otherwise I be- 
lieve you have overdone it. A 250- 
volt armature should have at least 
twenty commutator bars between 
brushes of opposite polarity. Unless 
the original winding diagram were 
changed, the new coils probably have 
twice as many turns per coil which 
increases the inductance four times 
which I feel is the basis of your exces- 
sive sparking. 

I am assuming the machines have no 
interpoles which means a slight shifting 
of the magnetic field between light 
loads and full loads, probably requiring 
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a new brush setting for each large 
change in load. This objection may be 
partly overcome by running the ven- 
erator at a slightly lower speed (5 to 
10 per cent) and increasing the field 
strength. This can only be done with 
machines having shunt field copper of 
ample capacity and where the engine 
has sufficient power to pull its rated 
load at this lower speed. This “stiffer” 
magnetic field means that the com- 
pounding will be less effective. In 
some cases this may be compensated 
for by removing the series field shunt. 

If the armature coils now consist of 
five or more turns per coil, it would 
have been possible to have rewound 
them with one less turn per coil and 
increased the shunt field strength in 
proportion. If a five-turn coil is 
changed to a four-turn coil, the in- 
ductance is reduced in the ratio of 25 
to 16. This means that for the same 
amperage, that the sparking would be 
reduced about 30 per cent. The in- 
creased field strength to compensate for 
the reduced armature conductors pro- 
duces a field which will almost give 
sparkless commutation at all loads if 
the rest of the design is well propor- 
tioned. Lowering the speed of the 
present machines means that the cur- 
rent will reverse more slowly, because 
it must make a complete reversal while 
two adjacent commutator bars (this 
only holds true in a simplex winding) 
pass under the face of one brush. 

By reducing the thickness of the 
brush you have doubled the speed at 
which this reversal must take place. 
Many times the brush area is reduced 
by removing half of the brushes which 
reduces the circulating currents and 
consequently reduces the armatures 
heating. 

Another plan would be to use all of 
the brushes but reduce the spring ten- 
sion considerably. Several methods are 
used by brush manufacturers to have a 
high resistance across the brush be- 
tween the heel and toe. The brush 
resistance may be five times greater in 
one direction as compared to the other 
two, hence the necessity of proper in- 
stallation. This higher resistance pre- 
vents, circulating currents around 
individual coils while under commuta- 
tion, and should reduce the armature 
heating also. This may be done experi- 
mentally by sawing two or three slots 
radially outward from the brush arc. 
Do not remove any material except 
that necessary for a thin hacksaw blade 
and saw to a depth of one inch in a 
two-inch brush if it does not interfere 
with the “pig tail” connection. The 
sawed slots should be spaced just 
slightly closer than the width of one 
commutator bar. This method should 
be more effective in lap than in wave- 
wound armatures. 


Eart R. WITZEL. 


Research Department, 
Kohler Company, 
Kohler, Wis. 


















Replacing Obsolete 


Dropped-Bottom-Cell Coils 


with the tewo-cotl-per-slot pulled type 


Ts preceding articles of this 
series in the June, July and 
September, 1928, and March, 
1929, issues, dealt with the concen- 
tric-chain type of windings, as em- 
ployed in open- and closed-slot 
machines. 

The main disadvantage of the con- 
centric winding is the large number 
of different-sized coils and winding 
molds required, which not only means 
a large expenditure of time and ma- 
terial in constructing the molds, but 
after completing the rewinding of a 
machine, the molds have to be stored 
away for future use; thus valuable 
space is tied up for dead storage 
purposes. 

To offset the above disadvantages, 
a winding having the coils all of the 
same shape and size was developed. 
The end windings were arranged in 
two layers, and were of the familiar 
diamond shape, but the winding was 
still of the one-coil-per-slot type, 
which necessitated making the bot- 
tom slot section of the winding of 
special design. 

This coil can be described as the 
“dropped-bottom-cell, two-layer-dia- 
mond, one-coil-per-slot” type, and is 
shown in Fig. 1. Note the bend at 
each end of the bottom slot portion 
shown in the foreground of Fig. 1; 
then note the length of the top slot 
section, as compared to the over-all 
length of the bottom slot section. 





FIG. 1A DROPPED-BOTTOM-CELL, two-layer diamond, one- 


coil-per-slot type of coil. 


the slot section in the foreground. 
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Note the drop bends at each end of 


By A. C. ROE 


Figs. 2 and 3 help to bring out the 
main features of this type of wind- 
ing. In Fig. 2 the plan view of the 
coil shown in Fig. 1 shows that the 
length of the top cell is 20% in, 
while the length of the straight part 
of the bottom cell is 15% in., as 
shown in Fig. 3. This dimension is 
to the beginning of the drop bend, 
which takes in 24 in. from the cen- 
ter line of the two 34 in. diameter 
pins ; thus, the top cell must be made 
long enough to pass the bottom cell 
and its two drop bends. 

One advantage of the diamond end 
winding of this coil was that, due to 
there being only one coil per slot, the 
winding angle is small and the ex- 
tension beyond the slot portion short 
in comparison to the total length of 
the coil. 

This type of coil was made with 
round or square wire and of bare 
copper strap. The coil shown in Fig. 
1 had four turns of 44x3%-in. copper 
strap bent on edge. Fig. 4 shows 
the end view of a round wire coil 
of the same type that has eleven 
turns of one 0.204-in. double-cotton- 
covered round wire. 

With round wire of 0.114-in. di- 
ameter or larger, it is necessary to 
use two molds, to insure proper nest- 
ing of the single coils; the difference 
in the molds is larger and smaller 


radii at the corners and diamond 
points. 

The dropped-bottom-cell-coil type 
of winding, had some advantages 
over the concentric-chain types, but 
required long slot sections, which 
not only meant large copper weight 
and copper losses, but required the 
use of a larger quantity of expensive 
insulating material such as mica and 
fishpaper, used as a wrapper in the 
slot section. 

Coils of this type were difficult to 
handle while installing in the stator, 
particularly the throw, or last coils 
installed. 

Fig. 5 illustrates the vast difference 
in over-all and slot-section length be- 
tween the dropped-bottom-cell-coil, 
and the more modern two-layer, two- 
coil-per-slot, diamond-pulled coil. 
Both coils in Fig. 5 have the same 
pitch, but note the difference in the 
angle of the coil ends, the pulled coil 
having the greater angle, due to the 
two-coil-per-slot feature, which pro- 
vides twice as many coil ends. 

The above point should be kept in 
mind when converting coils of this 
type over to the two-coil-per-slot 
type. Likewise, the space available 
depthwise in the slot should be 
checked, as with the two coils per 
slot more space is required for insu- 
lation depthwise for the same voltage 
rating. 

To indicate the advantage of the 
























































is shown. 


FiG. 2—THE DIAGRAM at the right shows a plan view of the 
coil illustrated in Fig. 1. 


At the left an end view of this coil 
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FIG. 83—DETAILS of drop bend of the coil shown in Figs. 1 and 2. 


modern coil, two windings will be 
changed over. 

First, we will work out: the wind- 
ing for a 750-k.w. three-phase, 60- 
cycle, twelve-pole, 600-r.p.m., 2,200- 
volt rotating-field, a.c. generator. The 
winding had 108 slots and 54 coils 
similar to those shown in Figs. 2 
and 3, each consisting of four turns 
of %x%3-in. bare copper strap, on 
edge as shown in Fig. 1, pitch l-and- 
10, and connected series-star. 

It is obvious from Fig. 1 that this 
would be a difficult coil to make; it 
was, therefore, decided to make 108 
pulled coils of the two-coil-per-slot 
type. This reduced the turns per coil 
one-half, to two turns. To facilitate 
winding and insulation of the turns, 
it was decided to strand the conduc- 
tor and use double-cotton-covered 
ribbon wire. Then, dividing the 


14x%-in. strap into four sections, we 
have four 0.129x0.182-in. d.c.c_ rib- 
bon wires in parallel, and wound on 
edge. 





FIG. 4—END VIEW of dropped-bottom-cell 
coils wound with eleven turns of one 0.204- 
in., d.c.c. round wire. 


* * * * 


The coil pitch and connection were 
kept the same, but the slot sections 
were reduced to 1344x133 in., and 
the over-all length to 2534 in. This 
reduced the total copper weight from 
665 Ib. to 510 Ib., or a total reduction 
of 155 lb. 
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The other winding, using the coil 
shown in Fig. 4, was for a 1,440-h.p., 
three-phase, 60-cycle, 13,200-volt, 
fourteen-pole, 514-r.p.m motor tak- 
ing 528 amp. per terminal. There 
were 126 slots, with 63 drop-bottom 
coils, each consisting of 22 turns of 
one 0.204 triple-cotton-covered round 
wire. Each complete coil was made 
up of two single coils of eleven turns 
each, and the two sections, or single 
coils, were connected in series, pitch 
l-and-10, the winding being con- 
nected series-star. The copper weight 
for these 63 drop-bottom coils was 
1,800 pounds. 

To use this winding meant using 
two molds, and making 126 single 
coils, with 63 soldered joints to con- 
nect the turns in series. In order to 
improve the winding, a two-layer, 
diamond-pulled coil was used, con- 
sisting of 126 eleven-turn coils. 

The new wire size was figured out 
as follows: the bare copper section 
of the old coil in the slot was 2x0.204 
in. or 0.408 in. wide and 11x0.204 in. 
or 2.244 in. deep. 

For a two-coil-per-slot winding, 
the copper depth must be reduced 
one-half, or 2.244-—2=—1.122 per 
coil; then the depth of copper per 
turn equals 1.122-11=—0.102 in. 
This is based on using a straight-up 
winding ; i.e., eleven turns, one above 
the other, depthwise in the slot, as 
this gives the minimum voltage be- 
tween turns. 

In the above we have assumed the 
use of either square or ribbon wire 
in the new coil; the cross-sectional 
area of 0.204 in. round wire is 
416,000 circ. mil. Then to obtain an 
approximate size we divide the width 
or 0.408 in. by 3, which gives 0.136 
in. or three 0.102x0.136-in. wires in 
parallel could be used. However, 
this would increase the copper area 
too much and not provide sufficient 
room depthwise in the slot for the 











FIG. 5—THIS SHOWS the difference in the 
over-all and slot section length between the 
dropped-bottom-cell type of coil and the 
modern two-layer, two-coil-per-slot, diamond, 


pulled coils that replaced it. Although 
these coils have the same pitch the modern 
pulled coil is considerably smaller. 


* * *K * 


extra insulation necessary for the 
two-layer winding. 

Consulting a wire table we find 
that three 0.091x0.129-in. ribbons in 
parallel would equal 3x14,300 = 
42,900 circ. mil., and, if wound flat, 
result in a copper section 3x0.129 = 
0.387 in. wide by 11x0.091 = 1.001 
in. deep, which allows sufficient room 
for the required insulation. Also, 
due to the coil being narrower, 
the winding angle can be reduced, 
thus shortening the length of the coil 
ends and their extension. 

The weight of 126 new type coils 
was 1,500 Ib. or 300 Ib. less than the 
old, and the reduction was made by 
reducing the length of the mean turn 
per coil; at the same time increasing 
the copper cross-sectional area was 
increased 3 per cent. 
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Adopting 220-Volt Compensa- 
tor for 440-Volt Operation 


‘Open G a compensator for use 
at a higher voltage than it was de- 
signed for sometimes requires consid- 
erable ingenuity, as I once found out. 
At the time I was in a remote mining 
camp in the far west, anxiously await- 
ing the arrival of a motor and starter 
which were long overdue. This equip- 
ment finally arrived and was rushed 
into service. When the starter was un- 
crated the nameplate gave the rating 
as 220 volts, three phase, 60 cycles, 
100 hp., whereas the motor was a 440- 
volt machine. 

Replacement meant a further delay 
of several weeks and would not be 
tolerated. A council of war was called 


Te 
Low-voltage 
cor! 
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THE AUTO-TRANSFORMERS of the 220- 
volt starter were used as choke coils in 
series with the 440-volt motor during the 
starting period. 


* * * OX 


and it was emphatically decided that 
the electrical department had to get 
the motor running by any means pos- 
sible and argue the matter with the 
manufacturer at some future time. 

In the faint hope that the nameplate 
might be wrong the starter was con- 
nected in the usual manner, with a re- 
sistance in series with the low-voltage 
coil as a precaution. The prompt action 
of the main circuit breaker proved 
conclusively that something was wrong. 
When this breaker was blocked the 
transformer coils heated badly before 
the motor reached half speed. Evi- 
dently the starter could not be used as 
shipped. 

A hard-boiled operating superintend- 
ent right on the job is a mighty good 
incentive for hatching resourceful 
ideas, and while enjoying a midnight 
lunch the idea was evolved of using 
the auto-transformers as choke coils 
and connecting them in series with the 
motor. Accordingly, the connections 
were changed in the starter as shown 
in the illustration. The motor started 
nicely and the low-voltage coil did not 
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AROUND 


‘THe Works 


Tus SECTION is especially devoted 
to short articles describing ideas 
and practical methods devised to 
meet particular operating condi- 
tions. The items may refer to me- 
chanical details of installation, 
inspection, testing, wiring, repair, 
maintenance, replacement, and 
emergency or unusual installations 
of equipment tributary to produc- 
tion. Special attention is given to 
shop or bench tools and short cuts 
or improved methods of handling 
work brought into the repair shop. 
Contributions from our readers are 
always welcome. 


* * * X 


get unduly hot. This connection was 
used for several months until we had 
an opportunity of installing the re- 
placement starter that was sent by the 
manufacturer as soon as the mistake 
was called to his attention. 

I have used this connection on sev- 
eral subsequent occasions and have had 


no trouble with it. T. H. ARNoLp. 
Electrical Engineer, 
Youngstown, Ohio 

——~<> 


Simple Method of Tightening 
Expansion Shields 


wr installing expansion shields, 
if one has by accident drilled a 
hole too large to hold the shield tightly 
the mistake may be remedied by wrap- 
ping the shield with a piece of wire 
solder and forcing it into place. 

The solder will fill up the extra space, 
and yet it is soft enough to be forced 
into the irregularities of the hole and 
take a secure grip. 

James P. MARSHALL. 
Providence, R. I. 
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Plate to Hold Wood Pulley 
Securely on Shaft 


L  oinacid might have been a serious 
accident was narrowly averted in 
a plant when someone noticed that a 
wooden pulley mounted on the end of 
a shaft was coming off, and hastily 
shut off the power. We had found that 
we could not hold the.split wood pulley 
as securely on the shaft as an iron 
one, and there was not room enough 
on the end of the shaft to accommodate 
a regular shaft collar. 

In order to prevent a similar oc- 
currence, we made a plate % in. thick 
the size of the pulley hub. A hole was 
drilled in the center of the shaft. and 
tapped for a %-in. capscrew. A %z-in. 





hole was then drilled through the center 
of the plate to allow the %-in. cap- 
screw to go through it into the shaft, 
placing a lock washer under the head 
of the capscrew. We also drilled a 
\-in. hole through the plate and shaft 
and drove a round key in place to hold 
the plate from turning. The end of 
this round key was cut off flush with 
the plate. 

This plate not only eliminated the 
danger of the pulley coming off, but 
was also a protection for the oiler. 


Lock washe. 
cnaler n/a 
head, 


ile 
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Plate on.’ Ba 


shat? 


THE PLATE is made of \4-in. boiler iron 
and held in place by a capscrew in the 
end of the shaft. A round pin passing 
into the shaft through the plate keeps the 
latter from turning. 
















yy line shaft 


* * * * 


An endplate of this sort can be used 
on a tight or loose pulley, as the round 
key and lock washer under the head 
of the capscrew will prevent the coi- 
lar from turning. If it is desired to 
use such a plate as a safety feature 
with a pulley that is not located exactly 
at the end of the shaft, a collar of the 
desired length can be slipped over the 
shaft between the pulley hub and the 


plate. Murray MacDona tp. 
enver, Colo. 
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Emergency Inclosures for 
Open Knife Switches 


bt have one goes into a plant in 
which much of the equipment is 
old and not up to modern requirements, 
it is sometimes rather difficult to bring 
the plant up to date with the available 
appropriation for new equipment. In 
one instance that I recall, some of the 
equipment was practically worn out and 
was being scrapped as rapidly as the 
management would permit. However, 
there were a number of open knife 
switches that were still in good con- 
dition, and had to be kept in service 
for a time. In order to reduce the 
injury hazard without a great deal of 
expense, it was eventually decided to 
convert them into inclosed switches. 
In some cases of this sort, the labor 
cost is greater than the cost of new 
equipment. But in this instance there 
was nothing else to do, and I found 
that the cost was not excessive, inas- 
much as the work was done at odd 
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times when there was little else for 
the men to work on. 

Accordingly, five 60-amp., 250-volt, 
double-pole, double-throw switches 
were entirely inclosed, as shown in the 
illustration. The inclosure consists of 
two sides, A, with small projections 
that are bent over and riveted to the 
top, B. Of course, the finished job is 
not so neat as a factory-made switch, 
nor is the switch entirely inclosed, due 
to the slot through which the handle 
projects. However, this shield keeps 


Center of 3 
Switch hinge... : 
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THE PARTS comprising the inclosure were 
- to the shape shown, from 16-gage 
steel. 


* * %* * 


employees from accidentally touching 
live parts of the switch, and in that 
respect has served its purpose well. 

After the switches have served their 
normal life, they will be junked and 
new, fully-inclosed switches installed 
in their place. CHARLES A. PETERSON. 
Chief Electrician, 


Cold Springs Granite Co., 
Cold Springs, Minn. 
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Motor Bearing Trouble Caused 
by Overhung Pinion 


“ppm nage pinion drives fre- 
quently cause considerable bear- 
ing-trouble. For example, the 100-hp. 
motors that were geared to a rubber 
mill required an excessive number of 
bearing replacements. This not only 
interrupted production, but was the 
cause of excessive maintenance ex- 
pense. 

Investigation of the trouble disclosed 
that the intermittent load of the rubber 
mill, with its heavy shocks was re- 
sponsible. The pinions were mounted 
directly on the motor shaft and, there- 
fore, the shock load was transmitted 
directly to the motor bearing, with the 
load applied to the pinion end of the 
shaft which served as a lever. 

In this case a length of shaft long 
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enough to mount the pinion and pro- 
vide space for two outboard bearings, 
one on each side of the pinion, was 
fastened to the end of the motor shaft 
by a flexible coupling. These two out- 
board bearings absorbed all the shock 
and pinion pressure. This arrange- 
ment also changed the load on the 
motor from an overhung load with a 
side pull to a simple torque or rotating 
load which gives a minimum of wear 
on the bearing. 

Oftentimes little consideration is 
given to the layout of drives with over- 
hung loads. For example, if three- 
bearing motors, that is with extended 
shaft and a single outboard bearing on 
each, had been used originally in the 
above case the extra cost would have 
been much less than that necessary to 
correct the difficulty. 

—_———_.@——— 


Anchor Bolt That Saves Time 
in Setting Machines 


HE necessity of lifting a 10-ton 
machine high enough above a con- 
crete foundation to clear bolts 5 in. 
long led me to try another style of 
anchor bolt for large machines. 
Diagram A of the illustration shows 
a bolt with an extra long nut that is set 
rigidly in concrete, flush with the floor. 
With this bolt it is possible to roll the 
machine into position and hold it down 
by bolts or studs screwed into the nut, 
after the required shifting and leveling. 
In diagram B there is shown the 
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THE BOLT in A is fitted with a nut that 
is set flush with the floor. In B the bolt 
is placed inside a piece of pipe inserted 
in the concrete, to allow some movement 
for aligning the machine bolt holes. 
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method of setting the bolt when it is 
necessary to allow some latitude of 
movement in order to reach the proper 
position. In this case the lower bolt 
should be a “wrench” fit in the nut, 
making the upper bolt or stud a “hand” 
fit, so that when loosening the bolt that 
holds the machine the nut will remain 


on the lower bolt. Frep C. Woop. 
Plant Engineer, 

The Heald Machine Company, 

Worcester, Mass. 
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Safety Bar to Prevent Damage from Falling Belts 


HERE are times when motor belts 
run off the motor pulley—and 
without warning. In large installations, 
and especially where the motor is hung 
from the ceiling, the heavy belt falling 
to the floor may cause considerable 
damage to machinery, stock in process, 
and so on. 
The writer recalls one instance where 
a 14-in. double belt ran off the motor 
pulley, crashing down upon the ma- 





me 


{Sipe 
my 








on 
Mii, 


chinery below, causing much damage to 
expensive material, and nearly striking 
a workman who happened to be passing 
nearby. 

Immediately after replacing the belt 
we set about to provide a safety bar 
as shown in the illustration. This bar 
not only serves to prevent damage to 
material and injury to workmen, but 
saves time when replacing the belt. 
W. T. CLayTor, JR. 


Magnolia, Miss. 
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IF THE BELT slips off the motor pulley 
this safety bar will prevent it from falling 
and causing any damage. When necessary 
the bar can easily be removed by loosening 
the setscrews in the tees at the ends. 


Industrial Engineering—V ol.87, No. 5 














\V HERE tables of wire sizes and 
characteristics are given, it is 
often desired to reduce them to con- 
venient forms for ready reference in 
order to save valuable time and energy 
when the necessity arises for their 
use. 

Although it is not always possible 
to develop conversion charts from 
tabular data without resultant error, it 
can be accomplished with a minimum 
of error that will not materially affect 
the desired results. 





Graphical Method of Finding Area of 
Copper Wire 


circular mils, or circular mils into 
square inches. 

The numbers on the extreme right- 
hand side give wire sizes in the B& S 
gage which have the same diameters 
as the thicknesses of the copper rib- 
bon or strap wire. It will be noted 
that only the thicknesses of the wire 
sizes are marked. Since the amount 
of insulation varies on one thickness 
of wire in its successive widths, it 
would be impossible or meaningless to 
further graduate the scale so as to take 


cent of error, however, will be less than 
five per cent and this is usually close 
enough for rough estimations. 

To use the chart for copper ribbon 
wire, place a straight edge on the point 
giving the thickness of the wire and 
on the point giving the width and read 
the area in square inches on the center 
scale. Subtract the correction factor 
designated by the thickness from the 
area in square inches to find the area 
of the wire. 

If it is desired to convert from 
square inches to circular mils read the 
equivalent circular mils on the center 
scale of the chart. 












































The accompanying chart for copper 
ribbon and bare strap copper wire are 
offered as a possible check on errors 
that may arise in the use of tabulated 
data. These two charts are based on 
Table IV, pages 417 and 418, and Table 
V, page 419 of the article by A. C. 
Roe and D. H. Braymer entitled “In- 
sulation on Magnet Wire for Shop 
Repair Work” which was published in 
the September, 1926, issue of Industrial 
Engineer. 

The scales are placed so as to secure 
simple multiplication. The thickness 
in inches is multiplied by the width in 
inches and the area in square inches 
is found on the center scale. The left- 
hand side of the center scale is gradu- 
ated in circular mils and its equivalent 
of square inches is readily found. This 
scale may be used independently if it is 
desired to convert square inches into 
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in the amount of insulation and find 
the total area of the wire and insula- 
tion. 

The numbers between the area scale 
and the thickness scale are correction 
factors. That number is subtracted 
from the area in square inches to find 
the area of the wire with rounded cor- 
ners. There is a considerable varia- 
tion in this factor and for that reason, 
it should be used with utmost dis- 
cretion. 

The note at the bottom of Table IV 
of the aforesaid article gives the radii 
of the corners of the different sizes of 
wire. Above a thickness of 0.051 in. 
there are four different radii used and 
for that reason it was presumed that 
four correction factors would suffice. 
However, such was not the case. The 
factors given are a compromise and 
will not give exact results. The per- 





Conversion Chart for Conversion Chart for 
ii Copper Ribbon Wire incall Bare Strap Copper Wire 
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2 i in. and a width of 0.064 in. the area is 
ma - p-020- 24 found to be 0.0165 sq. in. Multiplying 
the width by the thickness, the area is 
O/6 - + 016 - 26 found to be 0.016512 sq. in. and in the 
table it is given as 0.016 sq. in. 
L 0/26- 28] Subtracting the correction oor 
is 


0.002, the area is 0.0163 sq. in 
gives an error of about 2 per cent. The 
chart for bare strap copper wire is 
practically the same as for copper rib- 
bon wire except the width scale which 
is of a greater magnitude as far as 
the values are concerned. 

When reading the value on the area 
scale, it must be remembered that it is 
not a scale of equal parts, but a loga- 
rithmic scale and the consequent inter- 
polation must take this into considera- 
tion. The distance between the smaller 
sized wires is much greater than the 
distance between the larger sized wires, 
therefore, it is seen that equal distances 
are not of equal value. 

In any cases where repeated solu- 
tions of a given problem are necessary, 
such as with the cut and try method, 
the foregoing charts will save consid- 
erable time and energy. 


Cuas. F. CAMERON. 
Rock Springs, Wyo. 
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NEw EQUIPMENT 


for Plant Operation and Maintenance 





Industrial plant executives concerned with the selection and 
operation of mechanical and electrical equipment will be in- 
terested in these new devices which are designed to improve 
plant operation or reduce operating and maintenance costs. 


Kinney Swing Frame Grinder 


SWING frame grinder especially 

adapted for snagging in iron and 
steel foundries, billet grinding, and ol 
tool dressing, etc., has been introduced 
by the Kinney Iron Works, Santa Fe 
Ave. at 28th St., Los Angeles, Calif. 
The grinder may be hung from an ordi- 
nary chain block. A sliding collar per- 
mits perfect balance as the grinding 
wheel wears. 

The motor, which is connected di- 
rectly to the wheel through a flexible 
coupling and a heavy shaft, is of the 
Sterling Klosd type for use on either 
220- or 440-volt, 50- or 60-cycle cir- 
cuits. It is equipped with ball bearings 
in a dust-proof housing. Both ends 
of the grinder shaft are also mounted 
in heavy dust-sealed ball bearings with 
a double row of balls. The shaft 1s 
2ie in. in diameter. 


The length of the 





Kinney Swing Frame Grinder 


complete unit (without handles) is 7 
ft. 9 in. overall. 

The wheel runs at right angles to 
the frame which allows the operator 
to see his work at all times. Danger 
from a broken wheel flying in his direc- 
tion is also minimized. 


—— 


Howland Hand Saw 


HE “Howland” electric hand saw, 

manufactured by the Electric Hand 
Saw Company, Seattle, Wash., is a cir- 
cular saw driven by a four-tenths 
horsepower motor and mounted on a 
flexible frame. The saw may be used 
for either ripping or cross-cutting op- 
erations. 

It may be used free-hand or with 
a mitre box or saw table. The mitre 
box and saw table are two accessories 
especially designed for use with this 
device. A rafter gage for cutting raft- 
ers and studding, which is adjustable 
for bevels and double mitre and cuts 
at angles up to 70 deg., is also avail- 
able. The combination of these aces- 
sories with flexible frame allows the 
woodworker to make vertical cuts, or 
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Howland Electric Hand Saw Making a 
45-Deg. Mitre Cut 


bevel cuts up to 45 deg., at any angle 
with the timber. 

The circular saw is 21 in. in circum- 
ference and has a free running speed 
of 2,707 r.p.m., or a peripheral speed 
of 4,737 f.p.m. The frame and saw- 
guard are made of aluminum. 

The motor used in the saw is a West- 
inghouse universal type for use with 
either d.c. or a.c., on voltages of 110 or 
220, frequencies up to 60 cycles and 
running at 8,000 r.pm. It is equipped 
with a built-in automatic thermostat, a 
protective device consisting of a simple 
bi-metallic element installed under the 
switch handle. 

SEE, cctlnEE 


American Cable Dead-End 
Sling 
HE development of a type of dead- 
end sling by the American Cable 
Company, 215 No. Michigan Ave., Chi- 
cago, Ill., it is claimed, will eliminate 
the mutilation of corner or dead-end 
poles. 
These fittings, 


which are shown 





American Cable Dead End Sling 
A pplication 








attached to the wire rope and which 
fit into the shackle and cotter-pin bolt, 
are merely steel cylinders which have 
been slipped over the unseized end of 


the preformed rope and _ processed 
under hydraulic pressure so as to cold 
flow the steel into the interstices of 
the wire rope, thereby locking it to the 
rope with unfailing security. 


——$—— 


Pittsburgh Industrial Hand 
Truck 


N industrial hand truck for shop 

use has been placed on the market 
by the Pittsburgh Producers Supply 
Company. It has been primarily de- 
signed for use as a nail buggy for use 
between the various departments of 
nail mills. It is also suitable for work 
in various sorts of industrial plants 
where heavy, loose material is to be 
moved in bulk, such as machine too! 
turnings, small castings, or small meta! 
parts for example. The truck has a 
rated capacity of 1,500 to 2,000 Ib., with 
a tare weight of 150 lb. The dimen- 
sions of the body are 36 in. long by 
24 in. wide by 24 in. deep at the maxi- 
mum depth. It is mounted on two 30- 
in. wheels and one 8-in. pilot wheel 
having a 2x%4-in. tread. 





Pittsburgh Welded Steel Shop Truck 


Wheels and body are made entirely 
from steel sections welded together, no 
rivets being used. The body is made 
five sections of Y%-in. gage plate, 
stamped to form and lap welded at the 
corners. The body-is reinforced at 
both ends by 2x%-in. straps bent to 
form and lap welded in place. Each 
corner of the body is equipped with a 
heavy, bent rod bail, welded to the 
reinforcing strap and to the body as 
well. The bails have been provided so 
that the trucks can either be lifted by 
a crane, or hauled in trains. The 
handles consist of heavy tube sections, 
flattened at one end, butt welded to the 
straps and lap welded to the body. 

All three wheels also consist of 
welded parts. The treads of the 30-in. 
wheels are made of 2x%%-in. strips, 
rolled to form and lap welded at the 
joint. The hubs are made of seamless 
tubing, and the axle consists of a 
square bar, lap welded to the body on 
both sides, and machined at the end. 


_ Each wheel is mounted on two Timken 


bearings, arranged to withstand the 
thrust load occasioned by the passage 
of the truck over rough surfaces. 
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Buffalo Forge Unit Heaters 


WO unit heaters have now been in- 

troduced by the Buffalo Forge 
Company, Buffalo, N. Y. The Low- 
boy consists of one section in a paneled 
casing, and the Highboy in two sec- 
tions. 

The assembly of this unit is ex- 
tremely simple. The complete rotor 
and shafts can be removed through the 
end plates without disturbing the top 
of the fan casing or fan housing. The 
motor-bracket end-plate and the out- 
board end-plate are interchangeable, 
so that the drive can be placed on either 
end. The motor bracket can aiso be 
revolved to assume any position of dis- 
charge. 

The heating element consists of Uni- 
versal Aerofin suitable for pressures 
from 2% to 150 Ibs. gage. This 
heater element can be removed from 
either end of the unit through the end 
plates, and can be assembled with steam 
or drip connections on either end as 
desired. The multi-rotors are of the 
centrifugal type, each in its own fan 
housing designed to deliver a large vol- 
ume of air quietly and efficiently. The 
rotor is of the multiblade type, using 
a modified backward-tipped blade, posi- 
tive in its air delivery over a large 





Buffalo Lowboy Unit Heater In- 
stalled with Wall Bracket 


working area. The width of the unit 
has been reduced to a minimum so that 
it can be installed between girders and 
beams. The heater may be installed 
vertically, horizontally, or in an in- 
verted position and is suitable for floor 
mounting, wall-bracket mounting or 
ceiling suspension. 


— ae 


G. E. Oil-Ommersed 
Across-the-Line Switch 


ESIGNED for use in throwing 
small a.c. or d.c. motors across the 

line, the General Electric Company, 
Schenectady, N. Y., has placed on the 
market a small, oil-immersed switch 
psi the code number CR-2960-SY- 
The molded-compound switch base 
carries the stationary contact. stud 
parts, and the moving contact assem- 
bly is mounted on another one-piece 
molded part. The contacts are of the 


May, 1929—Industrial Engineering 











Oil-Immersed 


Electric 
Across-the-Line Switch for Reversing 
Service 


General 


silver-to-silver, double-break type. The 
use of these contacts and of the molded 
arm eliminates shunts or drum-type 
contacts. 

The cover is provided with two 
mounting holes, making the switch suit- 
able for wall mounting. Provision is 
made for conduit connection by means 
of an incoming conduit box cast into 
the cover. The molded switch base is 
bolted to the cover. The cover has a 
groove, lined with felt, into which the 
top of the tank fits, thus providing a 
tight installation. The tank is held in 
place by bolts with wing nuts. The 
handle is of malleable iron. 


—_ 


Robbins & Myers 
Hoists and Cranes 


LINE of electric and hand power 
cranes, hoists and trolleys up to 
10-ton capacity has been announced 
by the hoist and crane division of Rob- 
bins & Myers, Inc., Cleveland, Ohio. 
This line has been so designed, it is 
stated, to incorporate the most modern 
improvement in material handling ma- 
chinery and it will include all sizes and 
styles in both hand and electric power 
equipment up to the capacity specified. 


i 


Johns-Manville Seamless 
Transite Pipe 


HE acquisition of the United 

States and Canadian rights to man- 
ufacture and sell Transite Pipe, a 
seamless pipe made of asbestos and 
cement under the patents of the Eternit 
Pietra Artificiale, Societe Anonima, of 
Genoa, Italy, has been announced by 
the Johns-Manville Corporation, 292 
Madison Ave., New York City. 








Transite pipe will be manufactured 
in five general classes, one class of 
light weight designed for flue piping 
and exhaust stacks, and four pressure 
classes to carry liquids at working 
pressures of from 40 to 225 Ibs. per 
sq. in. 

The flue pipe is not affected by the 
ordinary stack temperature and is suit- 
able for venting house-heating boilers 
and automatic water heaters and for 
chemical service. The pressure pipe 1s 
suitable for delivery of hot or cold 
water, brine and various process liquids 
and solutions under pressure. The proc- 
ess for manufacturing this pipe pro- 
duces a dense, close grained material 
which is readily cut, tapped or 
threaded with the same tools and in the 
same manner as iron pipe. Its weight 
is from 50 to 65 per cent less than cast- 
iron or steel pipe. 


ee 


Benjamin Glassteel Diffuser 


oo unit, known as Type 
79 Glassteel Diffuser has been de- 
veloped by the Benjamin Electric 
Manufacturing Company, Des Plaines, 
Illinois. 

This unit consists of only two parts, 
a permanent wiring base pendant stem 





Benjamin Type 79 Glassteel Diffuser 


or outlet box, and one other complete 
unit comprising reflector, lamp and 
glass inclosing globe. This unit is at- 
tached to the terminal base by means 
of a bayonet joint and securely locks 
in place with a sixty-degree clockwise 
turn. 

A counter-clockwise turn releases the 
unit in one simple movement, and a 
clean unit is then fastened in place 
over moving machinery or other work- 
ing area and the dirty unit cleaned 
without loss of productive time. 

The built-in lamp holding element al- 
ways assures the proper positioning of 
the lamp with respect to the reflector. 
The bayonet joint locks the two parts 
rigidly together, and also completes the 
electrical connections. A four-point 
spring suspension ring carries the in- 
closing globe and prevents it from 
working loose even under extreme vi- 
bration. This spring suspension is 
easily released when it is necessary to 
remove the globe. 
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Delta-Star Crane Rail Support 


i rail support for support- 
ing and insulating two No. 20 
A.S.C.E. rails for crane runways has 
been developed by the Delta-Star Elec- 
tric Company, 2400 Fulton St., Chicago. 
This type of construction with the in- 





Delta-Star Crane Rail Support 


sulators on a 45-deg. angle is neces- 
sary in order to maintain the same 
distance out from the crane girder, as 
formerly used when the rails were 
supported on a wooden bracket. 

According to the announcement, the 
use of insulators of this type in con- 
nection with special brackets and 
clamps gives a high factor of mechani- 
cal safety and exceptional electrical 
characteristics. They are installed on 
the same mounting holes in the crane 
girder that formerly supported the 
wood blocks. 


——— 


G. E. Air Drawing Oven 


a air drawing oven, type AD, for 
drawing carbon steel at tempera- 
tures up to 750 deg. F. has been an- 
nounced by the General Electric Com- 
pany, Schenectady, N. Y. In this oven, 
quality is improved and production is 
increased as the result of the use of a 
fan for agitating the air around the 
work, according to the manufacturer. 

Any temperature up to 750 deg. F. 
can be obtained in the oven, thus cov- 
ering the full range of temperatures 
required for drawing and bluing carbon 
steel. Only 0.9 kilowatts is required to 





G. E. Air Drawing Oven 





maintain a temperature of 500 deg. F. 
in the oven. Where the oven is in 
daily use, but 25 minutes are required 
to reach a temperature of 500 deg. F. 
in the morning. By installing a time 
switch, however, the oven can be 
brought up automatically to tempera- 
ture before the workmen arrive, and 
be cut off automatically at closing time. 

Temperature control is fully auto- 
matic, consisting of an inclosed con- 
tactor panel and a controller. The 
controller can be set at any point up to 
750 deg. F. and will hold the oven at a 
uniform temperature within a margin 
of five degrees. A recording controller 
may be used with the oven for obtain- 
ing a continuous temperature record. 

The width of the oven chamber is 24 
in., the depth is 21 in., and the heighth 
is 9 in. The outside overall width is 
40 in. The outside overall heighth is 
61 in. and the length 33% in. The door 
opening is 24 in. wide and 12 in. high. 
The hearth is 31 in. above the floor. 
The normal rating of the oven is 5 kw. 
and its capacity is 100 pounds of steel 
per hour to 500 deg. Fahrenheit. 


——$—$—< 


Magnetic Switches 


AGNETIC switches combined 
with 30-amp., No-fuse “R. M.” 
disconnect switches for local or remote 
control have been introduced by the 
Trumbull Electric Manufacturing Com- 





Trumbull Combination Magnetic Switch 
and 30-amp. No-Fuse “R. M.” Disconnect 


pany, Plainville, Conn. The switch 
contacts are of double-break construc- 
tion, giving high interrupting capacity ; 
small size; compact construction and 
have no moving parts to interfere with 
the running of wires. Both switches 
are easily removable for wiring. The 
No-Fuse, “R. M.” switch is of small 
compact design with double-break 
blade construction and high interrupt- 
ing capacity. The bases on this unit 
are of molded composition. 


—_——_.—————. 


Electrical Facilities Phase 
Sequence Indicator 


N instrument designed to eliminate 

the frequent losses due to wrong 
phasing in by maintenance men and 
known as the “Knopp Phase Sequence 
Indicator,” has been placed on the mar- 
ket by the Electrical Facilities, Incor- 
porated, 3712 San Pablo Ave., Oak- 
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Electrical Facilities Knopp Phase 
Sequence Indicator 


land, Calif. The indicator as illustrated 
is 3% in. in diameter, 1 in. thick and 
it can be suspended by the 3-ft. fixed 
leads. 

This instrument has a voltage range 
of from 50 to 500 volts. A push-but- 
ton switch is provided for cutting the 
instrument in and out of the circuit, 
eliminating unnecessary wear. 

It can also be used for all polyphase 
testing in connection with watthour 
meters, reactive component meters, re- 
lays and so on. 


— 


Barrett “Red-Head” Lift- 
Truck 


N improved lift-truck known as 
the “Red-Head” has been intro- 
duced by the Barrett-Cravens Com- 
pany, 1328-1342 W. Monroe St., Chi- 
cago, Ill., for general industrial use. 
Among the features claimed for this 
truck are the following: The spring 
handle hold-up which prevents the 
handle from falling to the floor when 
not in use; the rear axle construction 
which provides an oilless bearing the 
entire width of the lift-truck; the roller 
bearing latch catch which means posi- 
tive engagement without binding or 
wear; the 5 in. turn-table giving 
greater stability; the positive engage- 
ment of the handle latch and lifting 
lever, entirely automatic and which 
does not require stepping on a foot 
treadle or other manual effort. 
























Barrett “Red-Head” Lift Truck 











G. E. General Utility Outlet 


MINIATURE type utility outlet, 
Ano. SP-8000, suitable for rapid in- 
stallation in floors, baseboards or man- 
tels, has recently been developed by the 
Merchandise Department of the Gen- 
eral Electric Company, Bridgeport, 
Conn. The method of installation and 
the reduction in the size of the box 
are made possible by the internal con- 
nector, which eliminates the long leads 
and taped joints. 

This outlet box consists of a gal- 
vanized drawn-steel shell, in which is 
incorporated a fixture comprising a 
standard receptacle and a connector, 
either BX or flexible conduit. 


es 


Plews Pistol Oiler 


PISTOL OILER of the force- 
feed type, designated as No. 100 
Model has just been placed on the mar- 
ket by the Plews Oiler Company, 258 
Sexton Building, Minneapolis, Minn. 





Plews Force-Feed Pistol Oiler 


All pumping parts of this oiler are ex- 
posed. 

It has an all-metal action and a de- 
tachable working assembly. It is 
claimed that it will pump either light 
or the heaviest oil, winter or summer, 
and it will feed when held in any posi- 
tion. These oilers are available in 
capacities ranging from 34 pint to 1 
quart. The pump consists of a brass 
tube which slides over another brass 
tube held in a fixed position. A spring 
inside the lower tube returns it after 
each stroke. Metal ball valves are 
used in the base of each tube instead 
of leather valves or plungers. 


—_——.@———— 
Foley Automatic Saw Grinder 


AN AUTOMATIC saw grinder that 
grinds and automatically joints 
metal-cutting saws with teeth of all 
sizes from the finest up to 5£-in. spac- 
ing, has been placed on the market by 
the Foley Saw Tool Company, Inc., 
Minneapolis, Minn. It is used for re- 


sharpening all high-speed hack saw 
blades and metal-cutting band saws 4 
in. or wider. The speed of grinding is 
70 teeth per minute. 

A special feature of the machine is 
the double-feed pawl fingers which in- 
sure correct feeding of the saw even 
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Model G-109, Foley Automatic Saw 
Grinder 


if a tooth is broken out. After the 
adjustment for hook and size of teeth 
is set, the machine grinds and feeds 
automatically. 

This machine which is known as 
Model G-109, is 25 in. wide, 19 in. 
deep, and 18 in. high. It is driven by 
a %-hp. motor, with thermostatic 
switch control to prevent overloading. 


Sean canna 


Electric Solenoid Packless- 
Type Valves 


NNOUNCEMENT has been made 
by the Electric Valve Manufac- 
turing Company, 68 Murray St., New 
York, N. Y., of the development of a 
solenoid valve of the packless type to 
control the flow of oil, water, gas, air, 
etc. These valves are available for op- 
eration on either alternating or direct 
current. 

These magnetically-operated valves 
can be used with any two-wire control 
such as thermostat, pushbutton, pres- 
sure regulator or float switch. The 
Type N valve is specified for use in 
connection with oil, air, water or brine. 
All solenoid movements are of the same 
désign but in order to provide ample 
power to operate the Type N valve un- 
der various conditions and ranges of 
pressure, two sizes of solenoid move- 
ments are furnished—Models 50 and 
75. The valve is of a needle type, the 





Electric Valve Packless-Type Solenoid 
Valve 


stem of which forms the needle and 
closes the valve. For handling oil, 
water, gas, brine or air the Type D 
valve is recommended. Several sizes 
of solenoid movements are furnished. 
These are designated as Models 50, 75, 
100 and 125. The valve is a globe 
valve of the removable-disk type and 
either hard or soft disks made of vari- 
ous compositions can be used according 
to the nature of the fluid to be con- 
trolled. The Type SB valve is recom- 
mended for water, brine, air or oil, and 
it is available in several sizes of 
solenoid movements such as Models 75, 
100 and 125. The Type SB valve is a 
double-disk, semi-balanced valve suit- 
able for moderately high pressures. 


———_>—__——_ 
King Luminaire Floodlights 


fsa of ornamental floodlights 
has been added by the King Lumi- 
naire Company, 53 West Jackson 
Boulevard, Chicago, Ill., to its wide 





King Luminaire Ornamental Floodlight 


range of ornamental industrial lighting 
equipment. 

The floodlight reflector and lamp are 
inclosed in an ornamental lantern 
thereby serving the dual purpose of a 
floodlighting lantern, plus the ordinary 
illuminating functions. This equipment 
may be had in a wide range of designs 
and sizes to meet the various condi- 
tions encountered in industry. 

a 


G. E. Covered Shallow Type 
Switches 


FEA Sbvornd inclosed switch eSpe- 
cially designed to prevent the entry 
of dust and dirt into the mechinasm 
has been introduced by the Merchan- 
dise Department of the General Electric 
Company, Bridgeport, Conn. This de- 
sign uses standard flush switch mech- 
anisms, and fits standard outlet boxes 
for flush mounting. They are rated 
five amp. 250, and 10 amp. 125 volts. 
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G. E. Radial Switches 


COMPLETE line of radial rheo- 

stat switches, for varying the fields 
of large electric machines such as gen- 
erators, motors, etc., is announced by 
the General Electric Company. The 
switches are for general application 
where the current is not more than 50 
amp. and not over 300 amp. There are 
five forms, for hand, sprocket, gear, 
solenoid and motor operation. These 
bear the designations CR-8090, CR- 
8190, CR-8290, CR-8390 and CR-8490, 
respectively. 

The switch designed for 100 amp. 
service has 65 divisions; the 200 amp. 
switch has 48 divisions, and the 300 
amp. switch has 40. All switches of a 
given current rating have the same 
number of divisions, irrespective of 
how they are operated. Thus, if the 
user wishes to change from a sprocket- 
operated switch to a _ solenoid- or 
motor-operated one, he can exchange 








General Electric Radial Switches with 
Renewable-Segments 


the switches and reconnect the leads, 
having the same number of governing 
points. For the smaller hand- or 
sprocket-operated devices, a 50-division 
switch, similar to the 65-division form, 
is available. 

—_———_<g——_—- 


Cincinnati Gasoline Locomo- 
tives 


NNOUNCEMENT has been made 
by the Locomotive Division of 
The Cincinnati Car Corporation, Win- 
ton Place, Cincinnati, Ohio, of the 
marketing of its 1,200 Series gasoline- 
powered, gear-driven, industrial loco- 
motives that embody numerous im- 
provements in design. 

Four starting and traveling speeds, 
both forward and backward, are pro- 
vided. The speed changes being made 
through shifting clutches. A power 
take-off is also provided for auxiliary 
use, such as a winch or a hoist. 

An electrically-welded, channel-steel 
sub-frame carries the complete power 
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plant, transmission and all operating 
parts as a unit assembly which is rub- 
ber insulated from the main frame to 
cushion it against shocks and jars in 
service. The drive wheels are located 
inside the main frame so that the axle 
bearings are on the ends of the axle, 
instead of behind the wheels, to afford 
the greatest convenience in lubrication 
and inspection of the bearings. 

- The different models in this series are 
all built in a variety of sizes and track 
gages, and they are adapted for han- 
dling either industrial cars or railroad 
cars. 

—— 


Alliance Aluminum Alloy 
Traveling Shop Crane 


TEN-TON traveling shop crane, 

the main girders of which will be 
constructed from strong aluminum 
alloy, is being manufactured by the 
Alliance Machine Company, Alliance, 
Ohio, for the Aluminum Company of 
America. 

This use of aluminum will materially 
reduce the wheel load on the building 
and, it is expected, it will also reduce 
operating cost. 

Upon completion, the aluminum 
crane will be installed in the new struc- 
tural shape mill at the Aluminum 
Company’s Massena Works. At the 
same time it is planned to install a 
duplicate of this crane built of steel 
in the blooming mill at Massena so that 
direct comparisons of operating costs 
can be made. 


— 


Silvray Lighting Unit 


eit of lighting units said to be 
a step forward in industrial illumi- 
nation has been introduced by the Sil- 
vray Company, 53 West 14th St., 
New York, N. Y. This equipment 
employs the principle of indirect light- 
ing with the consequent elimination of 
glare and the result is said to closely 
parallel that of natural daylight. This 
equipment has been termed “Controlled 
Indirect Light.” 

The units consist of porcelain en- 
ameled reflectors of large diameter, 
having a special reflecting finish, used 
in conjunction with the Silvray indir- 
ect lamp. The lamp itself has its lower 
portion silvered to about maximum 
diameter which makes it impossible for 
direct light to reach the eye. 





Silvray Lighting Unit 


Trumbull Polyphase Switch 


Feet ge iro gg switch using an im- 
proved blade construction which » 
provides a double break, materially in- 
creasing the current interrupting ca- 
pacity and decreasing the size of the 
slate and box, has been introduced by 
the Trumbull Electric Manufacturing 
Company, Plainville, Conn. Blades are 
operated from the back of the slate; 





Trumbull Polyphase Switch 


line terminals are at the bottom and 
all connections are at the front and 
straight through to the meter. Meter 
testing facilities are provided above the 
switch. The Meter Testing Type is 
provided with removable test links 
which together with fuses and blades, 
are all mounted on the top of a single 
slate. 

This design is furnished for 30-200 
amp., 230 volts a.c. for the following 
service: three wire, three blades, three 
fuses, with two sets of test links; four 
wire, three blades, three fuses with 
neutral terminal and three sets of test 
links. 

Switches having accessible fuses are 
equipped with an interlocking device 
so that the fuse compartment slide can- 
not be opened until the switch is pulled 
to the “off” position. Sealed fuse 
switches are like the accessible fuse 
type except that the fuse compartment 
slide is omitted. 


——_@———— 


U. S. Grinder 


e beng addition of a six-inch grinder 
to their line has been announced 
by the United States Electrical Tool 
Company, Cincinnati, Ohio. This ma- 
chine embodies ball bearings of a 
widely known make, heavy nickel steel 
spindle, a % hp. motor operating at 
3450 rpm. load speed, and a fine and 
coarse wheel 6 in. x %4 in.x % in. Ad- 
justable tool rests and complete elec- 
trical connections are also standard 
equipment. 

This unit is regularly furnished for 
110 volts, 60 cycle current from a light 
socket. However, it can also be fur- 
nished for use on 220 volts, two and 
three phase, also on 110 and 220 volts 
direct current at an additional cost. 
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Condit Type A—30 “Cross-the- 
line” Motor Starter— 
Correction 


N the description of the type A-30 

“Cross-the-line” motor starter, pub- 
lished in the April issue, the statement 
was made that “Interrupting devices 
have been directed in the design of the 
circuit in order to extinguish the arc 
as speedily as possible after it has 
formed.” 

The statement should have read, 
“The type A-30 starter operates to pre- 
vent the arc from forming, thereby 
eliminating the formation of gas and 
permitting relatively no contact burn- 
ing on normal operation.” 

According to the maker’s tests there 
is a spark only when interrupting cur- 
rents six to seven times the normal 
rating of the starter, and relatively no 
contact burning, and no gas. 


—————— 


Westinghouse SK Motor 


TOTALLY inclosed fan cooled 
motor for direct current applica- 
tions, and known as type SK, has been 
announced by the Westinghouse Elec- 
tric and Manufacturing Company, East 
Pittsburgh, Pa. All mechanical parts 





Westinghouse Fan Cooled Tybe SK 
Motor 


with the exception of the shaft are in- 
terchangeable with those parts used on 
the present totally inclosed motor of 
the same frame size. 

Essential mounting dimensions of the 
new type motor are the same as on the 
standard open Type SK motor of the 
same frame size. 


eS 


G.E. Surface-Type Tumbler 
Switches 


REDESIGN of the G.E. surface- 
type tumbler switch which makes 
possible the use of the same parts for 
both surface and flush types, has also 
been announced by the Merchandise 
Department of the General Electric 
Company, Bridgeport, Conn. The same 
base is now used for single pole, double 
pole and three-way switches; and a 
four-way switch has also been added. 
These switches are designed for use 
in factory installations, controlling of 
small machine motors, dwellings and 
garages, and for general 5-ampere and 
250-volt, or 10-ampere and 125-volt in- 
stallations. 
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Copies of literature which is described on this page can be 
obtained by writing to the manufacturer whose name and address 
are mentioned. It is always advisable to state the name and 
number of bulletin or catalog desired, as given in these columns. 


(93) TRANSMISSION CHAINS AND 
Sprockets (B 29)—The sectional com- 
mittee on Transmission Chains and 
Sprockets, under the chairmanship of 
Mr. F. V. Hetzel, and the sponsorship 
of the Society of Automotive Engi- 
neers, American Society of Mechanical 
Engineers, and American Gear Manu- 
facturers Association, is now circulat- 
ing for criticism and approval a pro- 
posed American Standard for “Roller 
Chains, Sprockets and Cutters.” Mr. 
G. M. Bartlett, Diamond Chain and 
Manufacturing Company, is chairman 
of the subcommittee which prepared 
this draft. Copies of it are available 
for loan to those interested—American 
Standards Association, 29 West 39th 
St., New York, N. Y. 


(94) Wi1npows.—A series of books 
describing the Truscon line of indus- 
trial windows is now being distributed. 
The books cover Truscon pivoted win- 
dows for use in factory walls, continu- 
ous windows for roof monitors and 
saw-toothed buildings, and Truscon 
projected steel windows of both the 
industrial and architectural types.— 


Truscon Steel Company, Youngstown, 


Ohio. 


(95) Movor MAINTENANCE.—Catalog 
No. 12, a general catalog of motor and 
factory maintenance equipment has just 
been published and is now ready for 
distribution. A copy may be had upon 
request.— The Martindale Electric 
Company, 1252 West 4th St., Cleve- 
land, Ohio. 


(96) Sprrat Conveyors.—/6 pages 
in the new catalog No. 36D are devoted 
to a description of the Weller line of 
spiral conveyors in many types and 
sizes, together with numerous sugges- 
tions for their use and application.— 
Weller Manufacturing Company, 1820- 
1856 North Kostner Ave., Chicago, Ill. 


(97) PorTABLE Power Units.—A re- 
cently issued folder describes the 
Century portable power units for farm 
applications. This unit consists of an 
electric motor mounted on a hand truck 
together with complete starting equip- 
ment and flexible cable for plugging 
into the nearest socket—Century Elec- 
tric Company, 1806 Pine St., St. Louis, 
Mo. 


(98) INsuLATIoN.—Insulating mate- 
rial for railway and industrial haulage 
apparatus is the subject of folder GEA- 
991.— General Electric Company, 
Schenectady, N. Y. 


(99) Gas Wetp1nc.—There has re- 
cently been published a pamphlet 
“Developments and Progress of Me- 
chanical Gas Welding,” by Mr. J. L. 
Anderson, a reprint of the paper pre- 
sented at the International Acetylene 
Association Convention in Chicago, 
November 14-16, 1928.—Air Reduction 
Sales Company, 342 Madison Ave., 
New York, N. Y. 


(100) DisconnecTING SwITCHEs.— 
Leaflet 20370 recently released, de- 
scribes type H indoor disconnecting 
switches of the single-pole, single and 
double-throw, and _ selector types.— 
Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa. 


(101) ExectricaL SPECIALTIES.—A 
new 1929 catalog of electrical special- 
ties describing many new and changed 
devices is now ready for distribution. 
This catalog, known as No. 19, may be 
obtained from any Hubbell office — 
Harvey Hubbell, Inc.,_ Bridgeport, 
Conn. 


(102) Power TRANSMISSION Ma- 
CHINERY.—A new general catalog No. 
42 and known as the Jones Blue Book 
has been printed and is now ready for 
distribution. The book of nearly 500 
pages contains complete listings of the 
Jones line of power transmission ma- 
chinery and practical working data of 
every day usefulness to purchasing 
agents, engineers and production men. 
W. A. Jones Foundry & Machine 
Company, Chicago, III. 


(103) Fire Pumps.—Bulletin No. 
104 contains 16 pages devoted to de- 
scription of both single and multistage 
fire pumps together with lists of the 
special fittings necessary on each type. 
Typical layout diagrams are also in- 
cluded. In addition the bulletin con- 
tains a section devoted to booster and 
tank filling pumps.—Chicago Pump 
Company, 2336 Wolfram St., Chicago, 
Til. 


(104) Exectric ControL VALVE. — 
Catalog 2000 contains 19 pages devoted 
to descriptions of Bristol Automatic 
Electrical Control Valves of both the 
motor- and magnet-operated type.—The 
Bristol Company, Waterbury, Conn. 


(105) Starters. — Bulletin 113 de- 
scribes alternating current starters 
with thermal relay compensated for 
room temperature——Monitor Controller 
Company, Baltimore, Md. 
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(106) Dust Recovery.—Bulletin 51 
contains an illustrated description of a 
Dracco dust recovery system in a 
power plant—The Dust Recovering & 
Conveying Company, Harvard Ave. 
and East 116th St., Cleveland, Ohio. 


(107) Batt Brarincs.—A new 20- 
page booklet entitled “The Story of 
Ahlberg Ground Bearings,” contains a 
picture story of some of the high spots 
in the production of Ahlberg Ground 
Bearings.—Ahlberg Bearing Company, 
321 East 29th St., Chicago, IIl. 


(108) TAcHomMeTER.—The Universal 
Model Standco Hand Tachometer is 
the subject of special leaflet No. 507. 
The leaflet describes the principle of 
operation, the construction, and a list 
of the models and sizes available. — 
Herman H. Sticht & Company, 15 Park 
Row, New York, N. Y. 


(109) Heatine Devices. — Folder 
GE-81 contains description of various 
types of industrial heating apparatus 
including direct-heat furnaces, air 
drawings ovens, melting pots, glue pots, 
soldering irons, immersion heaters, 
strip heaters, cartridge units, etc.— 
General Electric Company, Schnectady, 
ee 


(110) LeatuHer Pacx1nc. — Booklet 
A-49 contains 16 pages of interesting 
tables and data on the manufacture and 
use of leather packing.—Alexander 
Brothers, Inc., 14 South St., Philadel- 
phia, Pa. 


(111) Power Transmission.—Booklet 
102-A, “Reducing the Cost of Power 
Transmission,” treats in detail modern 
engineering practice in power drives. 
It explains how roller-bearing action 
has been applied to power transmission 
with a saving in power and mainte- 
nance costs.—The Diamond Chain and 
Manufacturing Company, Indianapolis, 
Ind. 


(112) Wtre Griass.—A 64-page cata- 
log on Mississippi Wire Glass has just 
been released. It contains a brief his- 
tory of glass making from its inception 
up to the manufacture of wire glass for 
modern industrial use. It includes 
many full-page illustrations of the vari- 
ous types of glass, with suggestions for 
its application.—Mississippi Wire Glass 
Company, 220 Fifth Ave., New York, 
ae ae 


(113) Fire ExtTiIncuisH1inc Egu1p- 
MENT.—The Alfite System of fire ex- 
tinguishing equipment, using Alfite Gas 
as the agent, for electrical fires, is 
described in detail in a recent booklet 
entitled “Killing Electrical Fires.”— 
American La France and Foamite Cor- 
poration, Elmira, N. Y. 


(114) Wettrus Steet Poies.—A 
book of engineering and technical data 
on “Truscon Weltrus Steel Poles” has 
just been published. Complete engi- 
neering tables and detailed drawings of 
pole construction are included in the 
book for the convenience of officials 
and engineers who may be contemplat- 
ing construction of transmission lines. 
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—Truscon Steel Company, Youngs- 


town, Ohio. 


(115) Parnt Cotor Carps.—Three 
new color cards have just been issued 
showing the various colors of the three 
lines of paints made by this company. 
—Joseph Dixon Crucible Company, 
Jersey City, N. J. 


(116) Power Factor CorrEcTIon.— 
Bulletin 329 discusses the use of 
graphic instruments by power pro- 
ducers and power users in eliminating 
low power factor. — Esterline-Angus 
Company, Indianapolis, Ind. 


(117) Switrcusoarps.—Leaflet No. 
20379 on Truck-Type Switchboards 
and Switching Equipment has recently 








Coming Events 


American Gear Manufacturers Association— 
13th annual meeting, May 16 to 18 incl., Hotel 
Statler, Cleveland, Ohio. T. W. Owen, secy., 


8608 Euclid Ave., Cleveland, Ohio. 


National Association of Purchasing Agents— 
Annual Convention, June 3 to 6 incl., Hotel 
Statler Buffalo, N. Y. B. W. Hall. assistant 
secretary, 11 Park Place, New York City. 


Association ef Iron and Steel Electrical Engi- 
neers—Iron and Steel Exposition. (The Power 
Show of the Iron and Steel Industry) Wm. 
Penn Hotel, Pittsburgh, Pa., June 17-21, inclu- 
sive. Inquiries for booth reservations address 
J. F. Kelly, Managing Director, Empire Bldg., 
Pittsburgh, Pa. 

National Association of Power Engineers— 
47th Annual Convention, Chattanooga, Tenn., 
Sept. 9 to 18, inc. The Power and Mechanical 
Exhibition will be conducted in conjunction with 
the convention. Ivon Pieters, president, 
Plibrico Jointless Firebrick Company, 1800 
Kingsbury St., Chicago, Ill. S. M. Chapman, 
secretary, 5909 Kennerly Ave., St. Louis, Mo. 








been released. It contains detailed de- 
scriptive material on the application, 
distinctive features, and construction of 
truck-type switchboards with photo- 
graphs and drawings to illustrate— 
Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa. 


(118) Founpry Booxs.—Three new 
folders of special interest to foundry 
men have just been issued. They de- 
scribe the Continuous Malleable Foun- 
dry of the Saginaw Malleable Iron 
Division of the General Motors Cor- 
poration; the three foundries of the 
American Manganese Steel Company; 
and the Link-Belt Vibrating Screen.— 
Link-Belt Company, 910 South Mich- 
igan Ave., Chicago, III. 


(119) Metattic BEARINcGs. — An 
Analysis Blank which permits the 
buyer to indicate exactly the purpose 
for which the packing or bearing metal 
is required, has recently been printed. 
—Magnolia Metal Company, 75 West 
St., New York, N. Y. 


(120) TRANSFORMER O1L.—A new 
bulletin, No. 162, containing complete 
Wagner transformer oil specifications 
originally prepared for their own or- 
ganization, has recently been issued. 
The bulletin covers 8 pages, and dis- 
cusses the purposes of transformer oil, 
its properties, methods of testing, and 
precautions when handling and storing. 





—Wagner Electric Corporation, St. 
Louis, Mo. 


(121) Motor MAINTENANCE.—Cat- 
alog No. 12 contains a complete illus- 
trated and detailed description of the 
motor maintenance specialties manu- 
factured by this company.—The Mar- 
tindale Electric Company, 1260 West 
4th St., Cleveland, Ohio. 


(122) Evectricat Devices.—Supple- 
mentary catalog pages on three new 
series of devices are nuw being dis- 
tributed. They describe the Bryant 
three-wire polarized caps and recep- 
tacles, the Bryant three-wire heavy- 
duty polarized caps and receptables, 
and the Bryant “KeNex” plug and re- 
ceptacle—The Bryant Electric Com- 
pany, Bridgeport, Conn. 


(123) Rotary Pumps.—A new gen- 
eral catalog contains 36 pages devoted 
to illustrated descriptions of the Black- 
mer line of rotary pumps. It also 
contains many tables and charts in 
addition to descriptions of pumping 
units for special needs. — Blackmer 
Rotary Pump Company, 1809 Century 
Ave., Grand Rapids, Mich. 


(124) Wetpinc Rop.—A _ recently 
issued booklet entitled “High Test 
Welding Rods” describes an improved 
welding rod for making stronger welds 
in steel. It is divided into two sections; 
the first being reasons for specifying 
High Test Rod, and the second, how to 
use rod to best advantage—Oxweld 
Acetylene Company, 30 East 42 St., 
New York, N. Y. 


(125) Etectric Heatinc.—A new 
catalog, recently issued, covers the cost 
of electric heating, methods of figuring, 
a description of Accumulative Heating, 
several pages of engineering data on 
oil burning equipment, and describes 
the standard line of models manufac- 
tured by this company. — Automatic 
Domestic Appliance Corporation, St. 
Petersburg, Fla. 


(126) Air Fitters.—“‘Man’s Con- 
quest of the Air” is a highly technical 
discussion of air filtering and was 
written by Stig G. Sylvan, Research 
Engineer, Midwest Air Filters, Inc., in 
collaboration with Prof. Dibble of the 
Carnegie Institute of Technology.— 
Midwest Air Filters, Inc., Bradford, 
ra. 


(127) Revotvators.—Bulletin 83-I is 
descriptive of the Zee bar construction 
which is now adaptable to all Revolva- 
tors and Portelators—Revolvator Com- 
pany, 336-352 Garfield Ave., Jersey 
City, N. J. 


(128) Line Martertat.—Bulletin 
GEA-1067 describes concisely a few 
important line-material products manu- 
factured by this company. These 
devices form a part of the complete line 
of material for supporting, connecting, 
and protecting distribution systems.— 
General Electric Company, Schenec- 
tady, N. Y. 


Industrial Engineering—V ol.87, No. 5 











